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1856. 


PREFACE. 


Is appears to have been the design of Dr. Percival to include in this 
report further remarks under the heads of 


The conformajion of the surface. 


The character of the soils, their agricultural capabilities and connexion 
with vegetation, particularly forest trees. 


The metalic ores. " , , 
Minerals useful in the arts and in agriculture. 
The surface deposits ; and 


The effects of primary and ignious rocks upon the lead mines, showing 
the object of much of his detailed survey under the head of “Surface 
Arrangement," d&c, &c. 
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NOTE. 


While Dr. Percival was engaged in preparing his second annual report 
of the geological survey of the State of Wisconsin, he was attacked by 
a disease which terminated in his death on the 2d day of May, 1856. 
The unfinished manuscript has been carefully copied and prepared for 
the press, but it is undoubtedly far from possessing that degree of 
finish and completeness that would have been given it, had its distin- 
guished author been spared to complete this important portion of his 
labors. 
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It is deemed not improper here to insert the following brief obituary 
notice, taken from the July number of the American Journal of Science, 
published at New Haven, by Professors Silliman and Dana. 
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. DEATH OF DR. JAMES G. PERCIVAL. l 


Died, on the 2d of May,. 1856, at Hazel Green, Wis., i in the ólst year 
of his age, Dr. Jauzs Gares PrRCIVAL, eminent as & poet, scholar, and 
philosopher. 


He»was born in-the.village of Kensington, in the town of Berlin, in- 
Coffnecticut, September 15th, 1795. At an early age he manifested the . 
poetical ability and general intellectual power for which in after life he 
was so distinguished. He entered Yale College in 1810, but on account 
of ill health he did not graduate until 1815. During his collegiate course 
he was.eminent for scholarship, although he devoted much time to gen- 
eral studies and to the cultivation of his poetical powers. He studied 
the profession of medicine, receiving his degree of M.D. in 1820, but 
he never engaged in the practice. His first volume of poems was pub- 
lished in 1820, his last in 1843, His verse shows great force and fresh- 
ness of expression, a fertile imagination, and remarkable rhythmical 
skill. Many of his songs have taken permanent rank in American liter- 
ature. Chiefly as a poet will he be remembered, but we must here speak . 
of him in other relations. 


In 1824 he was for a short time in the service of the United States as- 
Professor of Chemistry in the Military Academy of West Point, and sub- 
sequently as a surgeon gognected with the recruiting service at: Boston. 
But he preferred solitary study, and gave himself to philological and his- 
torical researches, and to general literary pursuits. Having great readi- 
ness in acquiring languages, he soon became a critical scholar in most of. 
the modern European tongues, and composed verses in many of them. 


In 1827 he was employed to revise the manuscript of Dr. Webster's 
large Dictionary, and to this work he rendered a service much more im- 
portant than is commonly supposed. He was from time to time engaged 
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jn various literary labors, as editor and translator, Among the works 
which he published may be named a revised translation of Malte Brun’s 
Geography, and a Sketch of the Varieties of the Human Race, and their 
linguistic relations, a tract drawn chiefly from the Mithridates of Ad- 
elung and Vater, and printed in 1831. 


Always an ardent lover of nature; and fond of out-door explorations 
he combined with his literary pursuits, the study of natural history and 
geology. In 1836 he was appointed in conjunction with Prof. C. U. 
‘Shepard, to make a survey of the geology and mineralogy of the State 
of Connecticut. Dr. Percival took charge of the general geology, and 
explored the whole State thoroughly and minutely on foot. He collected 
materials for a report so full and extensive that it was thought inexpe 
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dient to offer the whole for publication, and he consequently presented . 


only a brief summary thereof. This report was issued at Now Haven, 
in 1842, in an octavo volume of 495 pages, accompanied by a geological 
map. The work is prepared with great minuteness and precision of 
detail, but in a manner too much condensed to be very attractive or 
popular. 


He spent the summer of 1853 in the service of the American Mining 
Company, in exploring the lead mines of Illinois and Wisconsin, and 
gave such satisfaction to the inhabitants of that region, that the next 
` year he was offered a commission as State Geologist of Wisconsin. His 
first annual report on that survey was published at Madison, Wisconsin, 
in January, 1855, in an ogtavo volume of 101 pages. The larger part 
of that year he also spent in the field. While engaged in preparing his 
second report in January, 1856, his health began to fail, and after a few 
months of decline he passed away. 


Dr. Percival possessed intellectual faculties of a very high order, and 
few men have exceeded him in variety and exactness of learning. 
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GEOLOGICAL SUBVEY. S 


~ 


To His Excrritenoy Cores Basmrorp, 


$ Governor of Wisconsin. 


In presenting my Annual Report on the geological survey of 
the etate, it may be proper to give a brief narrative of my pro- 
ceedings in pursuing the object of the survey. 

— ‘The winter (1854-5) had been employed in preparing and at- 
tending to the publication'of my last report; and after a short 
visit to the east, which my private affairs rendered necessary, I 
recommenced my explorations early in April. I first visited the 
iron mines, at Iron Ridge, Dodge county, and at Hartford, Wash- 
ington county, and at Marston, on the Little Baraboo, Sauk 
county, examinipg also such other objects of interest as occurred 
on my route. After this excursion, I recommenced (May Ist) 
the examination of the lead district, left unfinished the former 
season, ‘and completed it June 30th. Ihave employed the re- 
mainder of the season, till December 8th, in a reonnoissance of 
the state, fur the purpose of forming a general idea of the geolo- 
gical arrangement. In so doing, I have aimed to traverse as 
much of the state as possible; and while the determination of the 
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different strata and formations has been my leading object, I have 
improved every opporiunity of visiting such localities as were of 
particular importance. Ihave visited in this and my other pur- 
guits, thirty-eight of the fifty counties in the state, all, indeed, ex- 
cept a few of the more nothern and less settled counties. I first 
made a tour (J uly—August) through the north-eastern counties 
as far as Sheboygan, “Green Bay and Stevens Point. I then pro- 
ceeded (September—October) on an excursion through the west- 
ern counties, north óf the Wisconsin, as far as the Falls of St. 

Oroix, and from the want of communication on the Wisconsin 
side, near the Mississippi, returned on the west side of that river, 
through Minnesota, from the St. Croix to La Crosse. During 
November, Imade a tour through the south-eastern counties, and 
thus have been able to take a general view of the largest and, at 
present, the most important part of the state. 

In making this general examination, I have not only had in 
view objects of direct geological interest, but also the agricultifral 
capabilities of the surface, and have been agreeably surprised to 
find in the more nothern districts, but a small extent not capable 
of improvement. 

The importance of such a general examination as I have made, 
however hasty it may have been, will, Etrust, be obvious. It has 
enabled me to form a connected view of the geological arrange- 
ment; and in all my observations, should I continue the survey, 
will furnish me a guide throngh any difficulties I may encounter. 
The statements, which I shall make in this report, will, I hope, 

render similar aid to others who may engage in the sane pursuit. 
I have endeavored to determine with exactness, and believe that 
the statements I shall make will stand the test of obs€rvation. In 
several instances I have found occasion to differ from the reports 
of former geologists. I bave done so on (to me) satisfactory 
grounds. A comparison of my statements with those in former 
reports, particularly as exhibited ip the maps, will show you how 
far I have differed. 
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Some of these differences will be of much practical importance: 
Thus the peninsula east of Green Bay has been marked: as occu” 
pied by the upper magnesian limestone (Owen’s Rep. 1852). Iam ` 
satisfied that it shonld be marked as occupied by the mound lime- 
stone, at the base of which is the position of thé Dodge county iron " 
ore. The eastern shore of that bay is thus the line along which. 
that ore may be traced, and from indieations already discovered 
perhaps with success. 

The limestones of the upper Mississippi have been referred 
(Orrin’s Reports, 1848 and 1852) to the lower magnesian and blue 
limestone. My observations have led me to consider them as 
beds subordinate to'the lower sandstone. The occurrence of such 
extensive beds of limestone in that formation offers much addi- 
tional encouragement to the prospects of deep mining in the lead 
district. Al the different beds of limestone there reached have 
been found mineral bearing, and if the extensive beds, which I, 
think I have traced in the lower sandstone in the north-eastern 
counties, should extend, as may be considered probable, beneath 
the lead district, and there, like the known limestone in that dis- 
trict, should prove mineral bearing, the fild for operations in a 
downward direction would be largely increased. 

A few instances have occurred, where the sandstones, both up- 
per and lower, appear to be traversed by metalic substances, in a 
manner similar to the limestones in the mineral openings. A re- 
markable instance of this occurs in the upper sandstone on Skin- 
ner’s branch, Green county, where the whole depth of the rock is 
traversed by iron ores, (iron pyrites and oxyds formed from it); 
and the deposits of copper with iron at Copper Creek, near the 
Baraboo, and ofthe brown hematite at Marston, on the Little 
Baraboo, show a similar arrangement in the lower sandstone.— 
These facts are encouraging to the prospect of tracing the mineral 
veins in the lead district through the siliceous strata. 

I have ascertained this season that lead has been found in the 
same strata as in the mineral district, (the upper magnesian, blue 
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limestone, and lower magnesian,) in different places remote from 
it, toward the north-east, as far at least as the vicinity of Oshkosh, . 
on lake Butte des Morts. $ l 

But in these remote localities it has been found only in small 
quantity, not sufficient to offer present encouragement. l 

I have examined at different points an extensive range of sieni- 
tic rocks, not laid down in former maps and reports, traversing the 
country from the south side of Fox river through Marquette aud 
Waushara counties, and apparently, from its arrangement, having 
an important bearing on the phenomena of the lead district, as 
well as on the general arrangement of the secóndery strata, south ' 
and east. The extensive ranges of grey quartzite in the Baraboo 
country and east of Portland have also an apparent connexion with 
the same. 

It is an interesting fact that the principal falls and rapids of the 
larger rivers in the northern part of the state are formed by. the 
passage of primary rocks. Only a few of the smaller falls and 
rapids are formed by the passage of bedsof limestone. The falls 
and rapids of the Lower Fox river, are formed by beds of lime- 
stone, apparently of the upper magnesian. 

In presenting this report, I do not offer the details of my sur- 
vey, but only such a summary as may be of practical importance. 

„I trust I shall be able to offer many facts in my report on the min- 
eral district, still more encouraging to the prospects of mining in 
the lowér strata; (the blue limestone and lower magnesian,) than 
those I have offered in my former report. I have been employed 
this season in examining the more northern mines, which I have 
found to a large extent—situated in the two upper beds of the 
blue limestone. Some of the largest and most productive dig- 
gings have been there worked in that rock, praticularly those at 
Black-Jack, Crow Branch, Centerville and Franklin. My obser- 

. vations this season, will enable me to mark with more precision the 
characteristics and position of the different openings in that rock, 
as well as in the lower magnesian. As a general result, I am still 
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more strongly péreuaded of the probability of continued deep 
mining, and that by scientifically combining the facts observed in 
the different diggings, rules may be determined which will enable 
mining'to be condücted with more certainty and leés outlay of ca- 
pital than it has yet beeh. The probabilities'of deep mining, of- 
fered by the calcareous beds in the lower sandstone, I have already 
hinted at. s 
Next to the lead mines in importance, if not even more impor- 


tant to the ultimate’ prosperity of the state, are the iron mines. 
' The very extensive beds of lenticular red oxyd’ at Iron Ridge and 


Hartford; the deposits of brown hematite found in the counties 
north of the Wisconsin, particularly at Marston, Sauk county, and 
the Iron Mountain, Crawford county, 4he primary ores in the 
northern districts, particularly ‘those in the vicinity of Black River 
Falls; and even the Bog Ores; so extensively diffused: through , 


` the márshes 6f the state; particularly in-the south-eastern counties, — 


offer inexhaustible ‘supplies of that-imost valuable. metal, arid in 
the most important instances, in thé Vicinity of-extensive forests. 
My examinations have not yet offéred:me any' encouragement for 


l the ‘distovery of cdal in the’ state; and :when we consider that 
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the highest’ known! roeké in the state afè regarded as -the-third 


formation ‘below: thé*8bal -meastires; the probability'of. such dis- 


‘eovery is- very remote.: Stillwith the great supplies of.fuel in the 
forédts of-the state, and*the facilities of! ‘transportation from the 


“coal. fields toward the:south, which tlieitrirerous railroads in that 


direction ‘will ultiikately offer; niddubtedly: Wisconsin will not 
only be able to supply ‘itself with iron, but to export it extensively 
to its neighbors. 

The copper mines of Lake SuperiorI have not.yet visited — 


they must bé déferred to another season.’ But a range of country 
- inthe adjoining parts of Crawford awd Bad Ax còunties, and ex- 


tending into Bank -eounty; on the Baraboo, in which copper ores 
have been found, huisdately attracted renewed atténtion, bnd may 
‘prové-of much:importühce:: -I-have:examined several. localities 
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in that district, this season, but further researches are necessary 
-to speak with precision.of their value. t 
I have ascertained, this season, I think satiatacorliy: the exis- 
tence of two shell beds, analagous in their fossils,.as well as their 
lithological characters, to the shell:beds in the upper part of the 
blue limestone. They are all particularly ‘characterized by the 
abundance of shells of the genus Zeptena. The first occurs at 
the base of the blue shale, underlying the mound limestone, and 
thus immediately above the upper magnesian. Itis as largely 
. developed as the Bay settlement on the east shore of Green Bay, 
ten or twelve miles below the town of Green Bay, and at.the 
iron mine, at Iron Ridge, Dodge county. It is marked in both 
localities. by an abundance of branched corals. It occupies the 
same position in the strata as the fossiliferous layers called hard- 
pan, at the base of the blue shale of the mounds in the mining 
districts, but differs in its shells. The connexion of the two is 
formed by the corals, which.are also found in the hard-pan. The 
other is found in the lower sandstone in the country on the Upper 
Mississippi, and has been regarded by Owen:as the same with the 
shell bed of the blue limestone. It has appeared to me evident 
that its position is inthe lower sandstone, at a higher level than a 
larger bed of limestone, regarded by Owen as the same with.the 
lower magnesian. This subject will-be farther discussed in. its 
place in the report. If these three distinct. beds, similar, at least 
‘generically in their fossils,.but'so remote in their position in the 
strata, shall be fully determined, as I doubt:not, they will be, 
they will offer: an interesting fact in fossil history. They will 
serve, too, aximportant land-marks in determining eave less 
distinctly marked by fossils. - 

In my present report, I shall first complete my funds on.the 
‘mineral district, in the same order as in my. last report. I.there 
arranged the facts of most interest and importance under the gen- 

eral heads of stratification, mineral deposits, including ‘the ar- 
rangements of the veins and openings in the different strata; and 
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surface arrangemeht, in which the different diggings were partic- 
“ularly noticed. Ishall pursue the same method in what remains 
to complete the survey of the mineral district. The facts which 
' Ihave this year collected concur in general with those given in 
my last report, and add much strength to the views I then pre- 
sented of the future prospects of mining in that district. 

I shall then give the general result of my explorations of the 
state as far as I have now carried it. I shall first notice the réck 
formations, both primary and secondary. 

I have had opportunity to observe the former class of rocks, on- 
ly in a few detached localities, particularly at the falls of the 

northern rivers ; still I have noticed the same tendency to group- 
` ing in local formations which I have pointed out in my report on 
the geology of Connecticut. Those rocks, as far as I baye observ- 
ed them in this state, have the most striking analogy to the pri- 
mary rocks of New England, and if, as distinguished geologists 
suppose, the two are of remote periods, still the causes which 
have produced them both must have acted i in & manner very near- 
ly if not quite identical. Trap rocks have been noticed in for- 
mer reporís as occurring in different localities which I havq vis- 
ited, but I have not yet observed any rocks which correspond in 
arrangement, as well as character, with the trap rocks, which ap- 
pear as intrusive in the midst of rocks of a very different character. 
The rocks known as trap, atthe Falls of the St. Croix, and in the 
vicinity, are most nearly allied in character to such jntrusive trap 
rocks, but in arrangement more nearly resemble the primary 
rocks, and might be regarded as approaching the primary green- 
stones, At the other localities visited, where trap rocks have 
been indicated, I have observed only horn blendic or sienitic rocks 
clearly belonging to the primary series. I have not yet seen guf- 
ficient reason to regard the primary | rocks as metamorphic 
in their origin. But there are ranges’ of rocke in the state, 
in some instances - extensive, which are apparently truly 
metainorphic an their sharacter: That rock which is most - 
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obviously so, is a white compact quartz rock, strikingly re- 

sembling certain primary quartz rocks, and yet found in 
larger or smaller masses, as a constituent part of the sandstones, 
particularly in the lower, in the form either of horizontal beds.or 
vertical dikes. The grey quartz rock, which forms mountain 
masses in the ridges adjoining the Baraboo valley, and in a tract 
east of Portland, and which includes mingrals characteristic of 
the primary rocks, although less obviously connected with the 
sandstones, yet appears to have been really formed from them by 
metamorphic action. The quartz rocks near Black River, connec- 
ted with beds of iron ore, has some appearance of a metamorphic 
rock, but is nearly ver tical in position, like the primary rocks in 
the same district. 

The reconnoissance which I have made this season, will enable 
me to give a general view of the stratification of the secondary 
rocks, and of the extent of surface occupied by each. The mi- 
nute detail of the arrangement and distribution of these rocks, 
ean only be obtained by long continued observation ; but it is im- 
portait that rallying points over the whole surface should be early 
established, go that the particular details may be collected and ar- 
ranged as they occur, with more facility and a better degree: of 
precision. Detached and remote observations, without such 
& connecting guide, may lead even experienced observers into 
error. 

The metallic © ores, included in the different. rocks, both pri- 
mary and secondary, as well as in the surface deposits, will next 
be noticed. Their characteristics, as well as their position in the 
rocks or elsewhere, will be detailed, and guch remarks on their 
importance and economical application as have occurred to me, 
willbe added. Attention will also be directed to the other mine- 
ral substances capable of useful application, whether in the arts 
or in agriculture. The occurrence of gypsum on the peninsula 
east of Green Bay, in Door county, is here worthy of particular 
notice. 
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Wash District being more closely connected- with the snbjacent 
rock than in the Drift District. 

I have had in view during my reconnoisance » this season, ‘the 
general character of the soils of the different districts; and their 
eonnexion with vegetation. The relations of the different soils. 
with: vegetation, particularly with the growth of trees, is of. great 
ymportance, and should be carefully noted, :In this report I shall, 
endeavor.to point out the different classes of soils, so far aa.I have 
been able to distinguish them by observation,, without- analysis. 
Such & preliminary survey is important, in enabling the geologist. 
to.make a judicious selection of specimens for analysis, such, as. 
will be most extensively applicable to the whole agricultural in-. 
terest. The state is of such extent, that all that is important-can- 
not be effected at.once. Time myst be allowed to. do all that ig 
needful and desirable well.. I trust I shall be excused if after 
having completed the examination of the Mineral District, which, 
was first required by the act, I have been only able.to make such. 
a general reconnoisance ag I haye made through the more settled 
part of the state, Analyses of the different classes of soils as 
well as the different useful minerals, will propery form one of the 
concluding labors of the survey. : 

The formation of a gabinet-—to be deposited i in the tate upi- 
versity—will also, be one of the obj ects best attended, to towards, 
the, close of the syrvey, Such a cabinet should be selected, so as 
to exhibit most clearly and instructively all that is, most. imper- 
tant to the geology of the state both in a scientific and economi- 
cal point of view. It ia only when the whole, ground i is surveyed, 
that the geologist can make his selections to the best advantage, 
and until then the specimens he may collect should justly be uns 
der his own care and keeping. I have constantly. collected. ‘guch, 
specimens asI thought would best illustrate, the. different. rock 
and minerals in their different localities. Many: of. these will cy 
serve a- temporary purpose, to. enable me to, connect the different, 
localities: Sach as are proper, to preserve with others collected. 
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for the purpose in those localities which are found best. adapted - 
to afford good illustrative specimens, may be combined to form ; 


the cabinet proposed. Z 

The collections of fossils will be best effected by the aid of in- 
telligent persons in the vicinity:óf excavations, such as mines or 
quarries, who will see that the'epecimens now and then collected 
shall be, carefully preserved. I am happy to refér to the zealous 
labors of Mr. Hale, of Racine, in this pursuit, and hope that his 
example will be followed by many others, who will find in this 
employment of their leisure not only a high gratification, but that 
honorable fame which is so dear to us. I need not refer to the 
labors of Mr. Lapham in this department. They are known to 
all. 
It may be thought by some that a geological survey can be best 
conducted by numerous local observers, who will each devote 
himself to the investigation of his vicinity. Such labors are of 
great importance in completing the details. But the advantage 
of asurvey conducted by one person is the systematic unity 
which such can best give to the whole. It is only by personally 
inspecting numerous localities in every section ef the state that 
the connection of the whole can be determined. When the gen- 
eral system is once well ascertained, the details, as they arise, can 
be adjusted, each in its appropriate place, and an order be estab- 
lished as useful in the common pursuits of life as it is interesting 
to the man of science. No one can flatter himself, with his best 
efforts, that he will not leave many things to be added or cor- 
rected by others; but an honest devotion to one’s duties will 
doubtless be appreciated and rewarded. 

The extent of the state, and the great number of important ob- 
jects to be investigated, would only enable me, should I continue 
another year, to give an outline of a full survey. I would hope, 
for the best interest of the state, that the legislature will consent 
to the farther continuance of the survey. I do not suggest this 
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90 ` 
from:any personal consideration, but from a .eührictionrtthat euch? 
an appropristion; well employed;^wilbmore than repay-ite costu: + 
Herewith I have the honor of Submitting the following report: 


Very reapectfully, ; 
— JAMES. GSPERGFEAL, S 
z : Sy oct State: Geologiat 
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“THE MiNERAL D DIS1RIOT CONTINUED. ` 
| In my former report, I gave the result of my-examination of the 
'sonthern part of the. mineral district. I have this season visited 
the more nothern diggings, aud have thus completed the examin- 
‘ation of the.whole. These northern digpings are partly in the 
.üpper magnésian, but-to-a much greater extent-than.in the south- 
ern diggings, in the lower strata, particularly:in the two upper 
beds.of the blue limestone. "The strata, in these more northern 
„districte, conform very nearly, in their .characters,:to'¢the same 
. Atratà in the more southern districts, Such additional particalars, 

„AB have occurred to: me in relation to ae may be cuentas 


 STRATIFICATION. 


sn The effect of ‘the general dip'of the strata to thè ‘south, in 'éfe- 
‘wating the lower strata, ahd thereby causing W denudation’ of" thie 
suppor, is.more''óbvious in-these northern districts? thin "in. tle 
‘inore southern: In: approáching'^the "Wiscbrisih river, the upper 
?&nagnesián is reduced to ite lowest: portion; and even. this is “Oily 
‘found. capping the hiphest points and: ridged; the lower" stinta 


23 


successively occupying a greater extent of the surface, till at last 
the lower magnesian forms a belt of some width ‘along the Wis- 
consin, and the lower part of its principal branches. 

The same inequalities in the strata, caused by detached points 
of elevation, may be also noticed here as in the southern districts. 
The diggings I have examined this season, are mostly on the 
northern border of some of the centres of elevation, noticed in 
my former report, viz, those on the east and west Pecatonica, 
and on Platte and Grant‘rivers; on the north or south side of the 
great divide between the Wisconsin and the streams flowing south 
to the Mississippi. 

Facts observed by me this7season seem to indicate that there 
are points of depression, as well as elevation, in the mineral disg- 
trict. The mounds apparently occupy such centres of depression 3 
the strata dipping in toward them, at least from the north and 
south, and that at times quite abruptly. The northerly dip from 
the centre of elevation on Fever river, at Buzzard’s Roost, towards 
the Platte Mounds, was noticed in my former report. A line of 
depression of the surface extends across the country from east to 
west, two to three miles north of those mounds, along the south 
side of which the strata are abruptly elevated, particularly at the 
south diggings, north of the east mound. A deep valley there 
extends west from the west. fork of the west Pecatonica, on the 
south side of which the upper sandstone is raised to nearly the 
same elevation as the upper bed of the blue limestone on the north, 
arid in the middle of which detached bluffs of the sandstone rise 
to an elevation of at least thirty feet above the sandstone on the 
north side of the valley, within a short distance. There would 
seem to have been, along this valley, a line of fracture, with an ab- 
rupt elevation of the strata on the south, accompained with a cor- 
responding dip towards the east mound. The Blue Mounds are 
bordered on the north, at a short distance, by deep ravines, in 
which the upper sandstone rises to an elevation leaving little room 
for the strata interposed between it and the mound strata, if their 
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“positión was horizontal; but which might .be' explained by dip 
"towards 1ihe'mourids. ` | 
' Ponte in$tábeos df a: large dip from outcrops of thë lower strate 
du ravines haye occurred to me this:season, mark- 
“ig a sudden elevation at- these outcrops. - Reniarkable instances 
“of this occur onthe Mineral Point and: Madison'road, onthe as- 
cent south of the" Dodgeville braneh, where the upper sandstone 


::dips largely (fifteen degrées) to the south ; and at the Orow Branch 


' diggings; where the dip ‘is even greater than in the former instance, 
and has'béen'traced by running a level from the onterop of-the 
upper sandátone into the opening in the lower part of:the upper 

Tbed of the blue limestone (the pipe clay opening,) across the-two 
lower beds of that rock. The irregular position of the upper sand- 
stone in the breaks of the Wisconsin, or the country adjoining it 

‘on the south, intersected by deep valleys and: ravines, indicates a 

‘similar disturbance of the stratification’; fhat rock being found 


"there, within short distances, at very' différent degrees of eleva- 


tion. Thetwo knobs north of Ridgeway areremarkable instánces 
of this kind.-: I have not yet; however, made a sufficiently minute 
examination ‘of that district-to enter into farther details. 
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MOUND STRATA. . 


These I had examined last year in the Sinsinawa mound and the 
Platte mounds, and have noticed the particulars there observed in 
my former report. I have this season explored the Blue mounds, 
‘and have ‘found there the same general arrangement as i- the 


* others, but the upper bed is there apparently wanting, and the 


' middle bed; which in the other mounds is only/& limestone, 
abounding in layers of flint or Mrustone, is there composed of a 


' mass of similar flint or hornstone, naturally white or light grey, 


` but generally much stained, red, brown or yellow, by oxyd of 


“fron. ‘This flint contains frequent fossils analogous to those in the 


“ed¥responding bed in the other mounds, particularly the Pentam- 
erue. This remarkable anomaly, by which silex has almost.if not 
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qihite replaced ‘the limestóng-of!-thisasidd]& bedj-appesre .parabler 
to this locality. The middle bed in the PJattemountds.s$bounds 
ndpeed infit more than thatiin‘ the-mounds -farther.south-and 
~fweat, and, that joo, muchiresembling: the. flint of, the Blue monnde, 
obutcin: ne/dther: part of the country, -where-Lhave examined. the 
macnn distrita, have (I: observed:-süch an’ phtire conversion of the 
;middle bed to-a siliceous masg. This flint bed.ig confined to-the 
:isest;taouxid » the- east mound, which ie much lower, being com- 
¿posed of:the-lower bed only. -Thielower béd-is here composed of 
sd'very light grey, nearly compact limestone, in which fossila are 
mueh. more rarely observed than ‘in the. ¢ame bed in:the Sinsina- 
owa nioundaud.closely redembles the corresponding ‘bed-in mauy 
-docalities in the overlying limestone on the east sido of. the state, 
i ‘The underlying blue shale has baen found at different points 
ein the ravines near the base of the Blue Mounds, and. in excava- 
‘tions in the same sithation,-but it- has not been-penetrated.&o far 
„AS to expose its junction with the upper.magnesian and the fos- 
, &iliferous layers found in that position. These layers are impar- 
tant in connecting the Mound limestones with theroverlying lime- 
stones on.the east aide of the state. ‘This connection has been 
already hinted at, and will hereafter be more particularly noticed 
in my general view of the stratification of the state. 
"UPPER MAGNESIAN. 


e 


, This. formation i is lese complete in the more | northern „districts 
_ pthawin the southern. ‘The upper bed is clearly distinguished only 
onear.the mounds and in the higher dividing ridges; the surface 
 where.the upper magnesian is found, being to'a.much larger ox- 
etent-oconpied by the flint or lwer bed. The lower _bed-rarely 

Shows the brown rock with its disseminated tiff (calo. spar) being 

usually marked only by the green, rock, and.,the .abundaneg.of 
siron'ore (iron pyrites, ochre and. hematite), in, the openings. .The 
~browp'rock is well. marked only-in a series of diggings extending 
j alongs line south of Lancaster, between the Beetown diggingg on 
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sho- wast dnd. tha: New: Galiforkia diggiagh onthe int; inelndánig 
thé Rigeony Giabaand Whitsker diggings. Althohgh the middle 
qiectrofithe upper magnesian' contains’ the ‘largest.:préportion ef 
flinta, yet these are found more or less throughout itawheld:dépth, 
“particularly, in ‘its:lower!part, &idimark ite presence whete:xofily a 
&hin:eap of it-ie-found ón the se a oasis Tienen 

-upied hy sa strata, ` , 
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BLUR, "AMESTORD, 


: Mhis forniation is iuch:moré:expóséd in the nürthern disteiéts 
thi initié iore southern, dud’ has beén there riore dxtenétivelly 
-ekcavated in wining, and thus offers there’a much ‘better oppor- 
amity of studying its atrangements. The divisions etated in^ tiy 
former report'are there confirmed, and after the examination I 
'fi&vé-thete made of them, can be laid down with inore' precision 
ithan in that report, 

“Eke ‘upper bed:may be divided into two: distinct “portions, ‘an 
pper and a-lowér. The former is composédiof thicker ind more 
AmPiform layers, yet of a achistosé structure, with blue ‘marty 
ikame, and.disposed to separate into thinner layers by decompd- 
-Kition It is’'sométitnes, in ite'thieker layers, of a distinctly grän- 
-tifar struétire, like the upper magnesién,’and is thën subject to 
Aisibteptaté like that rock, whence itis’ eallàd safid rock in the 
more northern diggings. Itis much less foseiliferous than: the 
lower portion, and rarely contains any large openings ; the min- 
eral being usually found there in thin sheets, horizontal or verti- 
dal. This rock:too, like the lower: part-of the upper. magnesian, 
-im:bome of-the-northern diggings, is sometimes stained green, 
spartieularly.on its:marly seams, by :the: hydrate. of iron, and Jike 
-that might:be called. the green rock, «Th lower:portion consists 
of alternate layers ofa harder and :fiurer limestone, .either com- 
apactior:of a peciiliar sparry structure, and of a soft bluish ‘marl 
„ot shale, and: aboadnds.in fossils, forming the proper shell bed of 
ithe blueJimestone.. ‘The rüibst, characteristic fossile of: this-shelt- 
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;bed are of the genus Zeptana. Thé ‘fessile>are. chiefly. found in 
the limestone layers, which.are sometimes mainly: compo&ed of 
‘them. The upper. pipe clay. Ppeuing is», ssonneeted particularly 
with this lower portion. . E 
, The three divisions of the. middle bed, aiotieel in my former 
report, are generally well characterized.in the northern distrivts. 
The upper fine, granular portion, forms the cap.of the:propér 
glass-rock opening, and it is at the junction of this with the middle 
compact portion, that that opening is situated. This cap rock is 
pecnliarly subject to a brown stain near, that,opening, and ig 
hence called the brown rock by the:miners. The compact portion 
forms the floor of the glass rock opening,.and in the northern dig- 
trict is preferred for lime, and hence called limestone. The lower 
portion, consisting of thinner layers, with blue marly seams,..and 
of a peculiar compact nodular structure, is usually divided into 
small jointed fragments. Itis not considered proper for lime, bnt 
.has been usedin the manufacture of hydraulic cement, and ig usu- 
ally called bastard limestone. It is sometimes found forming a bed 
of unusual thickness, nearly replacing the middle compact. portion. 
It abounds in fossils like the lower portion of the upper, bed, bat 
the most characteristic fossils of the latter are rarely found in it. 
The lower bed has presented nothing peculiar in the northern qig- 
tricts, nor has any productive opening been yet worked there 
An it, . 


LOWER MAGNESIAN, 


. This formation, in my former report, was divided into two beds, 
-an upper and a lower ; the latter characterized by a greater abun- 
dance of flint than the former.. I then conjectured the existence of 
& third bed below the lower of those, corresponding in some de- 
gree to the upper bed in its.character. My examination of the 
bluffs on the Mississippi and Wisconsin, near their junction, has 
confirmed this view. Three distinct beds are there observed ; the 
-upper and lower less marked by flint, but containing frequent 
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geodes of chrystalized quartz, a character distinguishing the lower 
magnesian from the higher limestone: strata; the'middle marked 
numerots layers of flint, some 'óf great. thickness, particular] 
one near ihe upper snríace of that bed, the position in d 
most of the mineral found in the lower: magnesian. has been - dis- 
covered. Marly layers and seams, stained green by the hydrate 
of iron, [abound in connection with mineral in this position, as 
well as with that found in the upper bed. 

‘The upper and lower sandstones not haying yet been found, pro- 
ductive of mineral, the consideration of them, as well ag.cf the 
extent of surface ocenpied by the diffdrent strata, will be deferred 
io the general view of the geology of the state in a subsequent 
part of this report. 


MINERAL DEPOSITS. . 


The mineral deposits in the more northern diggings are found 
in the same strata as in the more southern, as well as in the lower 
magnesian, but to a less extent in the upper magnesian. As the 
upper bed of the latter is there generally wanting, 'except in the 
vicinity of the mounds, or on the higher dividing ridges, the min- 
eral is more generally found in the middle (flint,) and lower beds, 
extensive flat openings, like those in the two latter beds, noticed - 
in my former report, such as those of Benton and. Shullsburgh, 
are more rare, and the form most usually observed, in the north- 
ern diggings in the upper magnesian, is the kind of openings 
ealled tumbling openings, in whieh the mineral is distributed 
through the rock of the openings in bunches or pockets and veins ; 
the latter forming connexions between the former, and intersect- 
ing the rock in-various directions. These openings are so called 
from the circumstance that that part of the rock inelnded between 
the more decomposed part of the, rock accompanying the bun- 
ches and veins, retains nearly its original hardness. and forms 
loose and detached masses in the more decomposed rock of the 
openings. Usually the walls of such openings are well defined 
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Thy verticalisenuis. ©: Sometimes evenly af other times more drre- 
rgülarly, the distinctión betwesnthe softarand more decomposëd 
“miineėral:béaring rock and the ` harder bounding rock being quite 
‘obvious. These'tùmbling opónings“sre usually of a greater 
hight'than the régular flat openings, and the mineral is arranged 
in them more in a'vertical position.: They are sometimes of mach 
‘width, even twenty to thirty feet wide; and then’ appear as a'com- 
bination of different veins, more-or less connected,'in the Same 
general openings. The tendency of the-mineral to form butiches 
is.genétal in these openings. These openings usually continüe 
"in the'same line or vertical plane, with occasional deviations or 
*shiftings ; but’sometimes branches diverge from them, and ingonie 
instances, at a certain distance, take a course parallel to the main 
* openings. These openings are generally east and west or quar- 
tering, but norths and souths are sometimes observed of a similar 
character, forming openings of several feet in width, with chunk 
mineral arranged ‘in a manner conformable to that in east and 
west opening. Examples of these tumbling openings may he 
observed in the upper magnesian in most of the more northern 
diggings, as at the Blue Mounds, Dodgeville, Pedlar’s Creek and 
Wingville. An example of a north and south of a- similari ehar- 
acter occurs in the brush range:at Porters Grove. These open- 
ings are of the same kind as those described in my former report, 
as occurring in the neighborhood: of Mineral Point ‘and: in some 
of the more eastern diggings, as in those on the Yellowstone, "in 
"which the mineral is arranged in pockets or bunches, rather:than 
in regular flat or vertical ‘courses. The peculiar arrangement: of 
the mineral, in these openings, in bunches rarely disposed in evon 
courses, and often connected only by ochry seams;.requires 4 
-greater degree of skill in working them where the mineral.is more 
regularly arranged. In some: iüstances diggings of this kind 
have been considered as "worked ont, which have afterwards 
yielded to miners, better skilled or more careful in following 
‘the slighter tracé of connexion, an'amount of mineral nearly::or 
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quite-equal' tó that obtainadzby, following the more ahyibue com, 
.nexions. . 
. Bome of-the.most important ranges’ ia the more-northenn digs: 
gings are -formad'.of; a. combination. of flat and. pitching: sheets, 
suchas. those: déscribed, in my. former report, These sd&I have; 
thére.observed, have a: greater. ddwn ward range than:other openr 
ing; extending with little interruption throngh different beds;ang.. 
even different.formations.: They appear in .:géneral.to form. two. 
inclined sheets or courses; uniting.at the summit in s common. flat: 
‘sheet; and dipping on either side of a&:middle bar, muth: lees: pro- - 
 duetive;than the:two lateral courses, if not, quite, barren. : This} . 
 middle:bar ha&-more or less of.an opening character, being often; 
 intersected. throughout with seams of iron-pyritee, with the occa: . 
sional eceurrence of black jack or mineral; the Jatter sometimes: 
occurring jn.veirís:.or buncheg of.workable value. Iq:some in. 
gtanees, the.flat and pitching course is composed jof only. one &heet;: 
but in others,.several parallel. aheets are combined in: one opening. 
ground; and evén this. difference: may.:be .obsermed; in differenti 
parts of the same range. Such flat and pitching ranges sometitnes.i 
areextended.in-the form, of -cnrves, or horse, .shogs,. and this arci: 
rangement, as far as I have observed, appears; to, be pebuliaz, to! 
these ranges: |The: Heatheock range (Linden),noticed in my. fonn- 
| e&ireporí, and the (Lathrop. range: (Dodgeyilley, onowhich thaens - 
ginmof Washburn and: Woodmaniis placed, are, exdmples.of buchi 
cukwilinesr. ranged., ‘Th¢ arrangemens.of shdets of, mineral atonnd.: 
a eéhtral mask or Dar, ini there, ranges, has iri some. degree a; pami 
alleilinieome:more regular. eaet'and. weet, opieningg, in whioh su 
similae contre). masg of iron pyrites pripyritiferoug rock forms, aa. 
it- ware, acora to:the opening, on ,the sides of. which, the: bunches 
and -naizie of mineral iare deposited, ., Such a pyxitiferonsiniass.I-: 
have wopiced iú. my: former report, as. traversing to: a considerable: 
extent ithe imidüle of the opening iat iMr,..A.. Looney! devel; (New:- 
Digginge;). and apparently cutting off the mineral: The:lewel hass 
besii extended,tsve..or shree hundred. feet farther.daring thespast:! 
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year, and although the central mass has continued throughous, ; 
yet a large amount of mineral has been found adjoining it later- 
ally, particularly on the north. I stated in my former report that 
the sheet on the south pitch at the west end of the Heathcock-:, 
range had: been traced a few feet into the upper bed of the blue. 
limestone. It has since been followed down to a flat sheet-rest- 
ing on a pyritiferous mass apparently forming the base of a flat.. 
opening in the position of the upper pipe clay opening, and simi- - 
lar to the pyritiferous mass sometimes occupying the same posi: - 
`- tion in the flat openings in the lower bed of the upper magnesian. . 
- The flat and pitching ranges just noticed, may either present apro: 
per sheet arrangement, or a series of bunches ranged in a similar. 
order ; the mineral being, in the one case, more evenly distributed ;: 
in the other, more detached. The Heathcock range presenti an - 
example of the former arrangement, while the Lathrop range'is 
more disposed to the latter. This last range, like the instances of 
such flat and pitching ranges, noticed in my former report, has. 
beén worked with little interruption. from an early period, and 
is still productive. It was first strnck in the upper part of the: 
upper magnesian, and is not yet worked to much extent in’ e 4 
lower bed of that rock. NE 
The greater part of the diggings: in the Upper Mnet 
the more northern distriéte, aré in the lower bed of thatrock; and: 
from its great-denudation often forms patches, or:wide opehings-. 
immediately berieath' the surface deposits,:from which the eap rock - 
has been removed. -The openings in thié lower bed, in those:dis- . 
tricts, are more usually ochre or clay openings; the zine'or:dty-a 
bone openings’ generally occuring there in thé blue limestone’: 
The openingsat Wingville are such ochre and clay openings: the: 
giound being usually: aoft, and the minéral génerally either in: 
poékets'or bunehés, or more uniformly disseminated through the: 
soft ground of the opéniag.: Ia the former case; it'is often larger 
and.in more or less regular forms; sometimds forming geodes, or: 
bosses of conneéted cubés' around a projécting portion of: the: 
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opening rock. -In the latter case; it is usually.quite: small, and: 
sometimes even, where abundantly disseminated, só small:as to bes 
obtained only by washing.: Yet in these'instaüces, it will be found, } 
when observed, iù its-original position; to be arranged in the samo? 
manner asthe larger masses. 2.508 o 0: i tà 

The brown rock of the lower bed of the upper magnesian is: 
rerely-found in the more northern diggings. Indeed it may: bet 
said to be:fonnd ‘well characterized,only in á range of diggings, -~ 
alraady ‘noticed, on an east and west line between’ the Beetown . 
and , New, California diggings, In.those it. ecctre in much the 
game manper as in.tbg localities mentioned:ib my former report; - 
not only With the peculiar; chocolate: brown-color of -that rock, bat 
more or less filled with disseminated tiff (calc. spar.)- The open-: 
ings in, that rack, in those diggings, redemble too the wide flat: 
openings.in the same róck inthe more southern diggings, but. ao 
far ga Lhave obserVed:are withont.zinic ores; and correspond rather: 
to the ochre openings... The minerél in‘these. wide, flat openings, : 
is chiefly, arranged id horizontal conrses, one above ‘and another 
below, but sometimes two.in one, :or-both those positions, with : 
occasional Vertical veins or sheets intersecting them. .'Dhe opening 
rock is: generally. much -dedompósed, asd the mineral accompe- : 
nid with sánd.or clay; but in:sdmesinstances the-rock 3e-little 
alieredj.suid so hard a4 :to.require blasting. 

Lheropinion expressedvini my. former report that:the loose: ması 
terial found.i& the openings and. investing'the mineral have been: 
very rarely introduced from without; but arethe result of thé de:: 
comphbsition of thé openipg.roék andiof the:metiix of the:minefal, + 
has been; confirmed, this season byadecisive. facta, bearing. directly... 
uponzit, as; well:as by the genéralregnlt of.my;observations. : Ther 
clay of} thé. spenings,:in particular, is-often fonnd distinotly stratis 
fied, like'a shale,and ín following‘ the same opening, it may be~ 
found to pass intc a hard state, occupying the openingyin the same. . 
mannara the'clay.., Audntergsting example of this. kind has r$- 
cently opeurred.in the engine. shaft. atthe Jamestown: mine. s- Theo 
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ránge is crossed ca yo: twenty! foet-west vf the:shaftdy gicromo 
ezeivite, Westiof «whith ithas:been-very. productive inothe-mpparc 
(vertical) opening. Id.sitiking below thisnpper ópenitig; the-ródko 
closed. with! án:ochry ‘mineral creviee-.passing: dówn, and«agaiir 
opened, first in a small cave like opening, and then in: 4: narrows 
vertical opening, occupied: by a hard: slate arranged. in .distinbt 
horizontal layers, and.boundéd on:eách.side by: an: ochry- seams: 
like.that traversing the clyse-crevice above. This may: be regarde 
ed as'a matrix in a barren-part-of the-range, and the-same mighit® 
be:expected, in.follewing it:westward, beyond the crosé crevice tGc 
the preduetive part’ of:the range; to-be found chépgéd by decotfic: 
position to a soft slatyiglay! investing’ mineral. < In boring from 
the .bottom ofthe shaft, mineral-has-béen lately: strack ‘at the 
depth of twenty feet, aud follawed:down for eight feet, ‘this: Indis: 
cating fhat. the same.range may-be barren‘ in one ‘of its opetiltigg 
and productive in another.- "Puis point will be farther-consideredt 
in. a; subsequent ^ paragraph.: The.'sand too-of the openings mày? 
often-he.traced,.in the same.rango, into a hard limestone, add Wik’ 
bà found stratified conformably: to the latter: Tire passagecoti 
layers;of flifits through ‘the soft sand and .even:the clagcof:theo 
opepingg;.séarcely at all disturbed in their arratigement, hsedftow: 
oeénrred .to:me.; ‘Bhosdé-smooth .ronnded .formszofithe mitieraljc 
found imbedded in soft materials; particularly in elap; which havds 
been regarded :by: some ag;water-womy have beett,observedib pie, 
imeeveral instancés; ini the:hard iadaltered: matrix; ‘differing! daly? 
incbeing less coated òm théiphrfaies:by the’ carbonate: : Speeitngney 
ofithe same smoothrounded formg-I haye inyself détachod frome 
an uvaltered maítrix'of eale&roügwpar on the sulphate-of: buryxtant! 
That the mineral; witha 'fewexceptions, where it ia found On! op 
- ned the surfdec, isin itssorig‘nal- ‘position ‘und2invested with dedo 
origins] mátrix; only more or’ less altéred by decomposition, sii 
pears to ine without doubt: 

-North atid south sheets, ‘as well-as'those in other directioisp are 
offfequent cetitrende-in'the more northern digginbs; atid’ as? io 
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' The sürfaed deposits will form &u itipoetart-sbetlori" it ‘thik re- 
port, interesting both in a scientific and’ ecbhoinical poit óf: view. 
For the greater part- ef the’ eurfáce traversed, ‘is covered - with 
loose materials; the rock formitions dédurring usually only i in'ra-. 
vines and escarpments, or travérsing ` thé‘ beds of rivers. These 
loose materials’; appear to have beer depositéd partly by a "drift 
éurrent acting ‘over ‘the?Wwhole’ surface, partly by local currents 
álóng valleys, and partly by sediment’from still water, either’ over 
an extensive’ surface, or in limitéd" basing. The boulder drifts’ 
accumulated in hills‘and- ridges over the geheral ‘surface, where 
it prévaile, i is uniformly arranged do às to exhibit the‘action of éx- 
tensive currents and eddies. A” suialler drift of gravel ‘and cob- 
bles is found limited'to the valleys of fivérs; and appears to-have 
been domed by’ the action of currents confined touch valleys. 
The former éürrents are analogous to those df’ ‘an ocean ; the: Tat- 
fer to those of ‘a strait!” In the districts wher surface is toveredl 
by the boulder drift; the surface cónforms^to the’ original drift 
surface, and has only been secondarily modified by washing. In 
those ‘districts where the-surface is covered by deposits from stif 
Water, the surface conforms to that’ produced by "washing; amt 
the degree of washing depends on the character of the subjacent 
rock, or the amount of éxposure.”’ Thus theré is a greatér dejrioe 
of denudation’ where the subjacent’ otk ig' ‘aauidatone; or in the 
vicinity | of valléys: ‘and: ‘out ‘tropa: “The Burface of the'státe, 86 fai 
as I have travérsed it, may be ‘thus di vided itto two’ greit dié-' 
tricts, distinguislied by tle" conformation ‘of ‘the: surface,” Which’ 
tay be called the Dritt and Wash Districts ; separated by: a line 
drawn from the St. Croix, in Pierce unty, ‘in'a general, éusterly 
ditection, near ‘the falls of the rivéts, to the valley of the Wis: 
gin, and thence south by the head of the valley: bf Sugar'rivér and 
Monroe, to the south line of thé étate near the "Péehtóniéà. : ‘The 
oountry north alid east of this line, belongs to td Drift District! 
that south and west of it, tò the Wash DiBtriet. * lii distinctton 
ib ofi importance in an agricultural point éf view, the boile in ‘the 
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Wash District being more closely connected with: the subjacent 
rock than in the Drift District. 

I have had in view during my reconnoisance this season, the 
general character of the soils of the different districte, and their 
connexion with vegetation. The relations of the different soils 
with vegetation, particularly with the growth of trees, is of great 
importance, and should be carefully noted. In this report.I shall 
endeavor to point out the different classes of soils, so far as I have 
been able to distinguish them by observation, without analysia. 
Such a preliminary survey is important, in enabling the geologist 
to make a judicious selection of specimens for analysis, such as 
will be most extensively applicable to the whole agricultural in- 
terest. The state is of such extent, that all that is important can- 
not be effected at once. Time must be allowed to-do all that is 
needful and desirable well. I trust I shall be excused if after 
having completed the examination of the Mineral District; which 
was first required by the act, I have been only able to make such 
a general reconnoisance as I have made through the more settled 
part of the state, Analyses of the different classes of soils as 
well as the different useful minerals, will properly form one of the 
conelnding labors of the survey. 

The formation of a.cabinet—to be deposited in the state uni- 
versity—will also be one of the objects best attended to towards 
the close of. the survey. Such a cabinet should be selected 80. 88 
to exhibit most clearly and instructively all that is most imper- 
tant to the geology of the state both in a scientific and econami- 

cal point of view. It is only when the whole ground is surveyed 
‘that, the geologist can make his selections to the best advantage, 
‘and.until then the specimens he may collect should. justly be un- 
der his own care. and keeping, I have constantly collected euch, 
specimens as I thought would best illustrate the different rocks 
and minerals in their different localities. Many of these will only 
serve a temporary - purpose, to enable me to connect the different 
logalitieg;. Such as are proper to preserve with others collected 
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for.the purpose în those localities which are found best adapted. 

to afford good illustrative specimens, may be, combined to form. 

the cabinet, proposed. 0. 
‘The collections of fossils will be best effected by the aid of'in. 


.telligent persons in the vicinity of excavations, such as mines or 


quarriga, who:will see that the specimens now and then collected 
shall.be carefully preserved. I am happy to refer to the zealous 
labors of Mr, Hale, of Racine, in this pursuit, and hope that his 
example will be followed by many others, who will find in this 
employment of their leisure not only a high gratification, but that 
honorable fame which is so dear to us. I need not refer to the 
labors of Mr. Lapham in this department. They are known to 
all. 

It may be thought by some that a geological survey can be best 
conducted by numerous local observers, who will each devote 
himself to the investigation of his vicinity. Such labors are of 
great importance in completing the details. But the advantage 
of asurvey conducted by one person is the systematic unity 
which such can best give to the whole. It is only by personally 
inspecting numerous localities in every section of the state that 
the connection of the whole can be determined. When the gen- 
eral system is once well ascertained, the details, as they arise, can 
be adjusted, each in its appropriate place, and an order be estab- 
lished as useful in the common pursuits of life as it is interesting 
to the man of science. No one can flatter himself, with his beat 
efforts, that he will not leave many things to be added or cor- 
rected by others; but an honest devotion to one's duties will 
doubtless be appreciated and rewarded. 

The extent of the state, and the great number of important ob- 
jects to be investigated, would only enable me, should I continue 
another year, to give an outline of a fall survey. I would hope, 
for the best, interest of the state, that the legislature will consent 
to the farther continuance of the survey. I do not suggest this 
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frorn Any personal ‘consideration, but from a conviction that suck 
an appropriation, well eniployed, will more than repay itd cost, — 
Herewith I have the honor of submitting the following report: : 


. "Very respectfully, | 
SENE | JAMES G. PERCIVAL, 
l M = > `" State Geologist. 


REPORT. 


THR MINERAL DISTRICT CONTINUED. 


In my former report, I gave the regult of my examination of the 
southern part of the mineral district. . I have this season visited 
the more nothern diggings, and have thus completed the examin- 
ation of the whole. These northern diggings are partly in the 
upper magnesian, but to a much greater extent than in the south- 
ern diggings, in the lower strata, particularly in the two upper 
beds of the blue limestone. The strata, in these more northern 
districts, conform ‘very nearly, in their characters, to the same 
strata in the more southern districts. Such additional particulars, 
a8 have occurred to me in relation to them, may be first stated. 


STRATIFICATION. 


The effect of the general dip of the.strata to the south, in ele- 


.vating the lower strata, and thereby causing a denudation of the : 


upper, is more obvious in these northern districts, than in the 
more southern. In approaching the Wisconsin river, the upper 
magnesian is reduced to its lowest portion, and even this is only 
found eapping the highest points and ridges; the lower strata 
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successively occupying a greater extent of the surface, till at Jast 
the lower magnesian forms a belt of some width [along the Wis- 
consin, and the lower part of its principal branches. 

The same inequalities in the strata, caused by detached points 
of elevation, may be also noticed here as in the southern districts. 
The diggings I have examined this season, are mostly on the 
northern border of some of the centres of elevation, noticed in 
my former report, viz, those on the east, and west Pecatonica, 
and on Platte and Grant rivers; on thé north or south side of the 
great divide between the Wisconsin and the streams flowing south 
to the Mississippi. 

Facts observed by me this season seem to indicate that there 
are points of depression, as well as elevation, in the mineral dis- 
trict. The mounds apparently occupy such centres of depression » 
the strata dipping in toward them, atleast from the north and 
south, and that at times quite abruptly. The northerly dip from 
the centre of elevation on Fever river, at Buzzard’s Roost, towards 
the Platte Mounds, was noticed in my former report. A line of 
depression of the surface extends across the country from east to 
west, two to three miles north of those mounds, along the south 
side of whick the strata are abruptly elevated, particularly at the 
south diggings, north of the east mound. A deep valley there 
extends west from the west fork of the west „Pecatonica, on the 
south side of which the upper sandstone is raised to neatly the 
same elevation as the upper bed of the blue limestone on the north, 
and in the middle of which detached bluffs of the sandstone rise 
to an elevation of at least thirty feet above the sandstone on the 
north side of the valley, within a short distance. There would 
séem to have been, along this valley, a line of fracture, with an ab- 
rupt elevation of the strata on the south, accompained with a cor- 

 fesponding dip towards the east mound. The Blue Mounds ate 
bordered on the north, àt a short distance, by deep ravines, Jh 
which the upper sandstone rise’ to an elevation leaving little rooin 
‘for the strata interposed between it and the mound strata, if tliétr 
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position was horizontal, but whieh might be explained by. a » dip 
‘towards the mounde. 

Some instanees of a large dip fróm. outorops of. the lower. strata 
along valleys and ravines have occurred to me this season, mark- 
ing a sudden elevation at thege outcrops. Remarkable instances 
‘of this oceur on the Mineral Point and Madison road, on the as- 
cent south of the Dodgeville branch, where the upper sandstone 
dips largely (fifteen! degrees) to the south ; and attheOrow Branch 
diggings, where the dip is éven greater than in the former instance, 

‘and has been traced by running a level from the outcrop of the 
upper sandstone into the opening in the:lower part of the upper 
bed of the blue limestone (the pipe clay opening;) across the two 
lower beds of that rock. The irregular position of the:upper sand- 
' stone in the breaks of the Wisconsin, or the country adjoining it 
on the south, intersected by deep valleys and ravines, indicates a 
similar disturbance of the stratification ; that rock being foulid 
there, within short distances, at very different degrees of eleva- 
tion. The two knobs north of Ridgeway areromarkable instances 
of this kind. T have not yet, however, made a sufficiently minute 
examination of that district to enter into farther ‘details. 


MOUND STRATA. 


These I had examined last year in the Sinsinawa mound and the 
‘Platte mounds, and have noticed the particulars there observed in 
my former report. I have this season explored the Blue mounds, 
and have found there the same general arrangement as in tlre 
others, but the upper‘bed is there apparently wanting, and the 
middle bed, which in the other mounds is only & limestone, 
abounding in layers of flint or hornstone, is there | composed of a 
mass of similar flint or hornstone, naturally white or light grey, 
but generally much stained, red, brown or yellow, by oxyd of 
iron. This flint contains frequent fossils analogons to those in the 
corresponding ‘bed in the other mounds, particularly the Pentam- 
erus. ‘This remarkable anomaly, by which silex has almost if not 
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«quite replaced the limestone of the middle bed, appears peculiar 
to this locality. The middle bed in the Platte mounds abounds 
indeed in flint. more. than that in the mounds farther south and 
west, and that too, much resembling the flint of the Blue mounds, 
but in no other part of the country, where I have examined the 
mound strata, have I observed such an entire conversion of the 
middie bed toa siliceous mass. This flint bed is confined to the 
west mound; the east mound, which is mudh lower, being com- 
posed of the lower bed only. This lower bed is here composed of 
avery light grey, nearly compact limestone, in which fossils are 
much more rarely observed than in the same bed in the Sinsina- 
‘wa mound, and closely resembles the corresponding bed in many 
localities in the overlying limestone on the east side of the state. 


The underlying blue shale has been -found at different points - 


3n the ravines near the base of the Blue Mounds, and in excaya- 
Mons in the same situation, but it has not been penetrated so far 
as to expose its junction with the upper magnesian and the fos- 
siliferous layers tound in that position. These layers are impor- 
tant in connecting the Mound limestones with the overlying lime- 
stones on the east side of the state. This connection has been 
already hinted at, and will hereafter be more particularly noticed 
in my general view of the stratification of the state. 


UPPER MAGNESIAN. 


This formation is less complete in the more northern districts 
than in the southern. The upper bed is clearly distinguished only 
near the mounds and in the higher dividing ridges; the surface 
where the upper magoesian is. found, being to a much larger. ex- 
tent occupied by the flint or lower bed. The lower bed rarely 
shows the brown rock with its disseminated tiff (calc. spar) being 
usually marked only by the green rock, and the. abundance of 
iron ore (iron pyrites, ochre and hematite), in the openings. The 

. brown rock is well marked only in a series of diggings extending 
;&long a line south of Lancaster, between the Beetown diggings on 
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the west, and the New California diggings.on the, east; including 
the Pigeon, Grab and Whitaker diggings. Although the middle 
part.of the upper magnesian ‘contains the largest proportion of 
flinte, yet these are found more or less throughout ita whole depth, 
particularly in ita lower part, and mark its presence where only a 
thin oap of it is found on the ridges, Maa the Wisconsin, os- 
oe by the lower strata. 


= . BLUE LIMESTONE. 

This formation is much more exposed in the northern districts 
than in the more southern, and has been there more extensively 
excavated in mining, and thus offers there a much better oppor- 
tunity of studying its arrangements. The divisions stated in my 
former-report are there confirmed, and after the examination I 
have there made of them, can be laid down with more precision 
than in that report. 

: The upper bed may be divided into two distinct portions, an 
upper and a lower. The former is composed of thicker and more 
uniform layers, yet of a schistose structure, with blue marly 
‘seams, and disposed to separate into thinner layers by decompo- ` 
Bition. It is sometimes, in its thicker layers, of a distinctly gran- 
ular structure, like the upper magnesian, and is then subject to 
disintegrate like that rock, whence it is called sand rock in the 
more northern diggings. Itis much Jess fossiliferous than the 
lower portion, and rarely contains any large openings; the min- 
eral being usually found there in thin sheets, horizontal or verti- 
cal." This rock too, like the lower part of the upper magnesian, 
in some of the northern diggings, is sometimes stained green, 
‘particularly on its marly seams, by the hydrate of iron, and like 
-that might be called the green rock. The lower portion consists 
of: alternate layers of a harder and purer limestone, either com- 
pact or of a peculiar aparry structure, and of a soft bluish marl 
or shale, and abounds in fossils, forming the proper’ shell bed of 
‘the blue limestone. The most characteristic fossils of this shell- 
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bed ate òf the genus Leptana. The fossils are chiefly found in 
the limestone layers, which are: sometimes mainly composed of 
them. The upper pipe clay opening is connected particularly 
with this lower portion: he 

The three divisions of the middle bea, noticed in ‘my former 
féport, are generally well characterized in the northern distriétsi 
The upper fine, granular portion, forms the cap of the proper 
glass-rock opening, and it is at the junction of this with the middle 
compact portion, that that opening is sitaated. This cap rock is 
peculiarly subject to & brown stain near that opening, and is 
‘hence called the-brown rock by the miners. The compact portion - 
forms the floor of the glass rock opening, and in the northern dis- 
trict is preferred for lime, and hence called limestone. The lower 
portion, consisting of thinner layers, with blue marly seams, and 
of a peculiar compact nodular structure, is usually divided into 
small jointed fragments. Itis not considered prover for lime, but 
has been used in the manufacture of hydraulic cement, and is uku- 
ally called bastard limestone. It is sometimes found forming & bed 
of unusual thickness, nearly replacing the middle compact portion. 
It abounds in fossils like the lower portion of the upper bed, but 
the most characteristic fossils of the latter are rarely found in ik. 
The lower bed has presented nothing peculiar in the northern dis- 
tricts, nor has any productive opening been yet worked there 
in it. 


LOWER MAGNESIAN. 


This formation, in my former report, was divided into two betta, 
an upper and a lower ; the latter characterized by a greater abun- 
dance of flint than the former. I then conjectured the existence df 
a third bed below the lower of those, corresponding in some de- 
gree to the upper bed in its character. My examination of the 
bluffs on the Mississippi and Wisconsin, near their junction, has 
-confirmed this view. Three distinct beds are there observed ;.the 

“upper and lower less marked by flint, but containing frequent 
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Pedder of Chrystalized- quartz, aicharactet distinguishing the lower 
‘syn esas from the’ higher limestone strata; the middle marked 
‘Hiittetdus layers of flint, some of great thickness; "particularly 
‘one “teat the uppér surface’ of that béd; the position in which 
idit of thé mineral foudd'in-the lower -riagnesian: has been dis- 
covered: ` Marly layers and senma: stained green by the hydrate 
of jron;Fdbound ‘in connection with mineral in this position; as 
"well a5 With that'found in the upperbed. 

“The upper and lower sandstones not having yet been found pro- 
‘ductive of mineral, the consideration of them, as wéll as cf the 
extent of surface occupied by the different strata, will be deferred 
to the general view of the geology of the state in a subsequent 
part of this ‘report. : ' D 


MINERAL DEPOSITS, 


_ "The mineral deposits in the moré vorthertt diggings are found 
in the same strata as in the more southern, as well as in the lower 
magnesian, but to a leas extent in the n pper magnesian. As the 
upper bed of the latter is there generally wanting, ‘except in the 
vicinity of the mounds, or on the higher diding ridges, the min- 
eral is more generally found in the middle (flint,) and lower beds, 
extensive flat openings, like those in the two latter beds, noticed 
‘in my former report, such as those of Benton and Shullsburgh, 
are more ráre, and the form most usually observed, in'the north- 
ern diggings in the ‘upper magnésian, is the kind of openings 
‘called tambling openings, in which the mineral is" distributed 
through the rock of the openings in bunches or pockets and veins ; 
the latter forming connexions between the former, and intersect- 
ing tli rock in various direétions. These ‘openings ate so called 
from the circumstance that that part of the rock included between 
the more decomposed part of thé rock accompanying the bim- 
‘ches and veins, retains nearly its original hardness. and formis 
loose and detached masses in the more decomposed rock ot the 
‘openings. Usually the walls of such openings are well defined 
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by vertical seams, Sometimeg..evenly, at other times more irre- 
gularly, the.distinetion between the softer,and more decomposed 
mineral-bearing rdck andthe -harder-bounding rock being quite 
obvious. These tumbling openings are usually of a greater 
hight than the regular flat openings, and the mineral i is arranged 
in them more in a vertical position. They are sometimes of much 
width, even twenty to thirty feet wide, and then appear as a com- 
bination of different veins, more or less connected, in the same 
general openings. The tendency of the mineral to form bunches 
is general in these openings. These openings usually continue 


in the same line or vertical plane, with occasional deviations or 


shiftings; but sometimes branches diverge from them, and in some 
instances, at a certain distance, take a course parallel to the main 
openings. These openings are generally east and west or quar- 
tering, but norths and souths are sometimes observed of a similar 
character, forming openings of several feet in width, with chunk 
mineral arranged in a manner conformable to that in east and 
west opening. Examples of these tumbling openings may be 
observed in'the upper magnesian in most of the more northern 
diggings, as at the Bio Mounds, Dodgeville, Pedlar's Creek and 
Wingville. An example of a north and south of a similar char- 
acter occurs in the brush range at Porters Grove. These open- 
ings are of the same kind ag those described in my former report, 
as occurring in the neighborhood of Mineral Point and in some 
of the more eastern diggings, as in those on the Yellowstone, in 
which the mineral is arranged in pockets or bunches, rather than 
in regular flat or vertical courses. The peculiar arrangement of 
the mineral, in these openings, in bunches rarely disposed in even 
conrses, and often connected only by ochry seams, requires & 
greater degree of skill in working them where the mineral is more 
regularly arranged. In some instances diggings of this kind 
have been considered as worked out, which have afterwards 
yielded to miners, better skilled or more ‘careful in following 
the slighter tzace of connexion, an amount of mineral nearly or 
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quite 'equal to-thaát obtained" by ‘following the niofé obvious con: 
nexiong. 

Some of the most important ranges in'the more northern dig- 
gings are formed'of a combination of flat and: pitching sheets, 
such as those described-in my former report. . These as I have 
there observed, have à greater downward range than other open- 
ings; extending with little interruption through different beds and 
even différént formations. , They appear-in general to form! .two 
inclined sheets or courses, uniting at the summit ina common flat 
sheet,’ aud dipping on either side of &- middle bar, much-Jess. pro- 
ductive than the two Jateral ‘courses,..if not. quite barren. This 
middle bar has more or less of an opening character, being often 
intersected throüghout with seams of iron pyrites, with the occa- 
sional ocetrrence of black jack or. minera! ; the latter sometimes 
Gecurring in veins or ‘bunches of. workable value. In some iii- 
stances, the flat and pitching course is composed of only one sheet, 
but in others, several parallel sheets are combined in one opening 
ground, and even this difference may:.be óbserved in different 
parts of the same range... Such flat and pitching ranges.sometithes 
dre extended in the form of curves or horse .shoes, and this ar- 
rangement, as far as I have observed, appears to be peculiar to 
these‘ranges.. The:Heathcock range (Linden) noticed in my form. 
er report, and the Lathrop range. (Dodgeville) om which the en- 
gine of Washburn and: Woodman is placed, are:examples of such 
eurvilitiear ranges. :.The,arrangementiof sheets of mineral aroutid: 
a central mass'or bari these ranges, has in some degree. par- 
alle! in some: more regular-east.and west .openings, ‘in’ which a 
Bimilar-eentral mase of. iron pyrites-or pyritiferons rock forms, ag 
it were, a.core.to. the opening, on the sides of which the bunches 
and veins of mineral are deposited,.: Such a pyritiferous mase I 
have- noticed in my former report, as traversing tó.& considerable’ 
extent the middle of-the opening at Mr. A. Looney’s.level, (New 
Diggiags,) and apparently-cutting off the'mineral. “The level has. 
been &xténded two:or three. hundred feet farther during:the past 
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yaar, and althéugh the central mass has continued throughont, 

yet a large amount of mineral has been found adjoining it later- 
ally, particularly on the north. I stated in my former report that 
the sheet on the south pitch at the west end of the Heathcook 
range had been traced a few feet into the upper bed of the. blue 
limestone. It has since been followed down to a flat sheet rest- 
ing on a pyritiferous mass apparently forming the base of a flat. 
opening in the position of the upper pipe clay opening,,and simi-. 
lar. to the pyritiférous mass sometimes occupying the..same.posi- 

tion in the flat openings in the lower bed of the upper, magnesian. 

The flat and pitching ranges just noticed, may either presenta. pro- 

per sheet arrangement, or a series of bunches ranged in a similar 

order ; the mineral being, in the one case,more evenly distributed ; 
in the other, more detached. The Heathcock range presents an 

example of the former arrangement, while the Lathrop range is 

more disposed to the latter. This last range, like the instances of 
such flat and pitching ranges, noticed in my former report, hag 
been worked with little interruption from an early. period, and 

is still productive. It was first struck in the upper part of the 

upper magnesian, and is not yet worked to much extentin the 

lower bed of that rock. 

‘The greater part of the diggings in the. Upper. Magen; in. 
the more northern diiitriotd, se in.the lower bed of that rock, and. 
from its great denudation often forms patches, or. wide openinge 
immediately beneath the surface deposits, from which.the.cap rock 
has been removed. The openings in this lower bed, in thoge. dis- 
tricts, are.rnore usually ochre or clay openings; the. zine or dry- 
bone openings generally oceuring.there in the blue limestone. 
The openings at Wingville:are suck ochre and clay openings; the, 
ground being usually soft; and. ‘the mineral’. generally -either in; 
pockets or bunches, or.moré uniformly disseminated through tho, 
apft;ground' of. the opening." In thé. former’ case, if, is often large,. 
and in-more or léss regular formas sometimes forming: geodes,.or 
bosses of ;connected cubes around ‘a:pnéjecting portion of the. 
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opening rock. . In the latter casa, it is usually quite small, and 
sometimes eyen, where abundantly disseminated, so amall aa to be. 
obtained only by washing: Yetin these instances, it will be found, 

when observed im its original position, tò be errusgeds in the;game 

manner as the- largor masses, 
. The brown rock of the lower bed of. ihe upper magnesian, is 

rarely found in the more northern diggings: Indeed it may be 
said to bg found well characterized only. in a range of digging#, 
already noticed, on an east and west line between the; Beptown. 
and New California diggings. In those it occurs in much the 
same. manner ae in the localities mentioned in my former report; 
net only ‘with the peculiar chocolate-brown color of that.reck, bat 
more or legs filled with disseminated tiff (calc.spar.) The open- 
iüpe in that rovk, in those diggings, resemble too the, wide flat 
openings.in the same-rock in the:more southern diggings, but so 
far as I haye observed are without-zisic ores, and eorresporid rather 
te the ochre openings. .Theminetal in these: wide, flat openings, 
ig chiefly arranged. in horizontal courses, one.abové and another. 
below, but sombtimes two-in one, or both those positions, with 
occasional vertical veins or sheets intersecting them. The opening 
 xoekis generally much ‘decomposed, shd the mineral acaomps- 
nied with :sand or clay; but- in some instances the rock ie little 
altered, and so hard .as-te require blasting. - 

The ‘opinion expressed in my former-report, that the iis nee 
terial fonnd in the openings. and; investing: the mineral have:heen 
vary rarely introduced.from withont,:but:ara:the result ot tiede 
qomposition of. the opening réck and ofthe matrix of the, mineral, 
bag been confirmed this season by. decisive facts;;bearing directly. 

“upon it, as well as by the general resultof my observations.. The 
olay of the openings, in, patticnlar, ig. often found distinetly strat; 
fied, like a shala and in following the same -opening, it may. be. 
found to pass intc a hard state, occupying, the opening in the same 
manner.9s the elay. ..An interesting example.of this kind baste- 
ogntly pocurred:in the engine-sheft at-the Jamestown mine, The 
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` range is crossed about: twenty feet. west of-the shaft by a cros 
crevice, west of which it has been very: productive in the uppér' 
(vertical) opening. In sinking below this upper opening, the-rock 
closed with an ochry mineral crevice passing down, and again 
opened, first in a small cave like opening, and then in a narrow. 
vertical opening, occupied: by a hard slate arranged in distinct 
horizontal layers, and bounded on each side by an ochry seam,: 
like that traversing the cloáe crevice above. This may be regard- 
éd as a matrix in a barren part of the range, and the same might- 
bé expected, in following it westward, beyond the cross crevice to 
the productive part of the range, to be found changed by decom- 
position to a soft slaty clay investing mineral. In boring from 
the bottom of the shaft, mineral has been lately struck at the." 
depth of twenty feet, and followed down for eight feet, thus indi- 
eating that the same range may be barren in one of its openings 
and productive in another. This point will be farther considered 
in a subsequent paragraph. ‘The sand too of the openings may 
often be fraced, in the same range, into a hard limestone, and will 
be found stratified conformably to the latter. The passage of 
layers of flints through the soft sand and even the clay of the 
openings, scarcely at all disturbed, in their arrangement, has often 
o¢curred to me. Those smooth rounded forms of the mineral; 
found imbedded in soft.materials, particularly in clay, which have 
been regarded by some as water-worn, have been observed by me, 
in several instances, in the hard unaltered matrix, differing only 
in-being lese coated on the surface by the carbonate. Specimens 
ef the same smooth rounded forms I have myself detached from 
an unaltered matrix of -calcarous spar on the sulphate of barytes. 
That the mineral, ‘with a few exceptions, where it is found on or 
near the surface, is in its original position and invested With. its 
original matrix, only more or less altered by dgopmponton; ap- 
pears to me without doubt. Eo 
-North and south sheets, as well aa'those in other directions, afè 
of frequent occurrence in the more northern diggings, and asin 
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dinatelines. The diggings along the divide and on the upper 
part of the west fork are in the upper magnesian ; those along-the 
1ower part of the west fork, in the blue limestone. The first sub- 
ordinate line commences in the Barying Ground diggings, on a 
ridge between two small branches of the little Platte adjoining 
the divide on the west, and consists of a long series of only two 


-main parallel ranges first bearing E. N. E. and then north by east, 


Bhifting to the west near the middle of the latter part of their 
course. The mineral is in the form of sheets closely wedged in 
the rock, or in crevices with ochry clay. In a line north east 
from these diggings, is a large and productive east and west range, 
(Ludd’s,) formiag a wide opening apparently ín the flint bed of the 
upper..magnesian, east of which is a group of north and, south 
alieet ranges. The bearing of the east and west is E. S. E.; that 
of the north and southa, north by west, North of this group is 
another detached group of north and sontha, terminating this line 
on the north. i , 

Another subordinate line may be traced along the diyide 
oommencing in a group of diggings south west of Blackjack, com- 
posed chiefly of east and wests, bearing both E. 8. E. and E. N. 

Æ., and crossed by a number of north and souths on tho west. 
W. N. W. of Black Jack is an extensive group of sheet ranges, 
generally bearing N. N. E., but sometimes E. S. E. or eveu'shift- 
ing their course so ae to present a curvilinear arrangement. Thèse 
sheets are generally accompanied with ochre or iron pyrites, and 
in one instance with black jack, and are apparently in the middle 
or lower part of the upper magnesian, according to the elevation 
of the surface. Inaline north by east of these diggings, and 

_east of the north group in the first line, is a large detached group 
{the Tail holt diggings), consisting chiefly of éast and westa, form- 
ing regular openings or wide patches, crossed by a few north and 
aouths, particularly along the west side of the group. A third . 
gubordinate line may be traced along the west fork and the east 
side of its east. branch, in a direction nearly north and south. 

vi 
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This includes first the south diggings (on the west side of the wéét 
‘fork and on the north side of the remarkable east and west val- 
ley marked by an extraordinary elevation of the lower strata, al- 
ready noticed,) consisting of & group of ranges of plass-reck 
‘openings bearing-N. by W., the two western ranges crossed on the 
‘south by a body of heavy spar investing the mineral. North of 
-this are the black jack diggings, among the most important in the 
mineral district, consisting of three main ranges, already noticed, 
bearing south-easterly, and terminating in the bluff on the west 
‘side of the west fork. These are in the main opening in the upper 
bed of the blue limestone, and are partieularly remarkable for 
‘the great quantity of zinc ore inthe openings. On the east side 
of the west fork, just north, are a few unimportant east and west 
ranges worked in the lower part of the upper magnesian, and ex- 
tending down into the blue limestone. This line is continued up 
‘the east side of the east branch of the west fork by a few ranges 
of little ‘importance, to the Madden range, a large east and west 
range nearly east of the Tail-holt diggings. These diggings on 
the east branch are all in the upper magnesian. 

The second line bearing north and north east (13), including 
.the Lost Grove and Pedlar's Creek diggings, extends from “a 
. point east of the south diggings, above noticed, up both sides’ of 
Pedlar’s Creek to the Military road on the divide between the 
Pecatonica and the Wisconsin. It commences in a large east 
and west range in an ochre opening in the upper magnesian, on 
the divide between the west fork and Pedlar’s Creek, north east 
of which a line of diggings in the blue limestone extends along 
the west side of Pedlar’s Creek, generally in the glass rock open- 
ing, but in a few instances in the main opening in the upper bed. 
The ranges generally bear east and weat, but in a few instances 
in the opeuing in the upper bed, north by west. Nearly opposite 
these diggings, on the east side of Pedlar’s Creek, are the Lost 
Grove diggings. These are partly in the lower bed of the upper 
magnesian, on the highest parts of the ridges, and partly in the 
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-blae limestone, on the sides of the ridges towards the ravines. 
The productive ranges in the blue limestone are all in the glass- 
‘ycek opening, the upper opening being found here of little im- 
‘portance. This group presents on the north, on the north side of 
‘a ravine leading west, dong east and west range in the upper 
magnesian, on-the higher ground, and two parallel east and west 
- fanges, lower on the descent and further east, already noticed: ; 
the northern, a sulphur range towards the west, and a black-jack 
range towards the east; the southern, a clay. range. On the sum- 
mit of the ridge south of the ravine, is a large patch in the upper 
Magnesian apparently formed by a wide east and west, crossed 
‘towards the west by a similar north. and south. Qn the south 
side of this ridge, is a large range in the glass-rock opening, in 
which the mineral is accompanied with tiff and clay, bearing 
Bouth by east. Other less important ranges occur in this group, 
both in the upper magnesian and blue limestone. Farther north 
-in.the bluff, on the west side of Pedlar’s Creek, copper ore (simi- 
, lar to that of. Mineral Point) has Beew:didcovered in the main 
opening on the-upper bed of the blue limestone, but has not been 
worked to any extent. Nearly opposite, on the side of the ridge 
-east, is a single vertical sheet range, bearing E. S. E., (thé Black 
Hawk diggings,) and nearly in the same line towards the creek, a 
range worked, to a small extent in the, upper bed of the blue 
limestone, . North by west of these, the Pedlar's Creek diggings 
extend in an almost continuous series from a point nearly west of 
; Linden village to the divide at the Military .road already men- 
tioned. They commenced farthest sonth on the west side of the 
creek, at an east and west, (the Whym range,) from which ex- 
tends‘a line of north and. souths, (the Provision lot) nearly east 
, of which is the Heathcock range, the most sonthern on the east, 
and the most important in the whole group. | 
This last forme a curve, convex torthe N. east, and opposite its 
. west end, a line of north and souths extend along the west side of 
‘ the-creek, and then apparently crosses to the east, and is.continu- 
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ed in a lina of east and wasts slightly convex to the north. Through 
-eut thia whole extent zinc ores are more or less abundant, while'ir 
the other ranges of the group they are rarely met wich. From thit 
apparently connected range, lines of north and southa extent 
along both sides of the creek to a point north of the Franklii 
road, crossed in afew points by east and wests, particularly a 
Covel’s diggings, in a line nearly east of the Madden range. A 
the point north of the Franklin road, above mentioned, there is : 
small group of east and wests, from which the main line of the dig 
gings recedes east to a line of north and souths, which continue 
more interruptedly to the divide north of the Military road. Thi 
‘diggings throughout this whole group are in the upper magnesian 
except at Ross’ range, in the line of north and souths, east of th 
creek, not far north of the dry-bone range connected with th 
Heatheock range. An opening has there been reached in th 
- blue limestone in the lower part of the upper bed, in which th 
mineral is imbedded in & soft "blue clay. The north and south 
form shéet ranges. In the Heathcock range and its connexione 
the mineral is arranged in flat and pitching sheets, generally ac 
compained with zinc ores. The east and wests, particularly a 
Covel’s, form large ochre and clay openings, sometimes abound 
ding in iron pyrites and hematite, (the latter from the decomposi 
tion of the former.) A few scattered diggings, are found in th 
prairies north west as far as Cross Plains, at the crossing ‘of th 
Franklin and Millitary roads. 

A line of diggings parallel to the former may be traced :frén 
Diamond Grove, west of Mineral Point, on the ridge west of th 
éast fork of the West Pecatonica, to a point north of the Militar 
road. This commences in a large north and south range (Thrash 
er’s) in the lower part of the upper magnesian. Farther north 
beyond a deep ravine, is a group of east and wests, in the sami 
-part of the upper magnesian, generally in ochre and clay open 
ings, sometimes forming ‘patches at the surface, from which th 
cap has been removed. North by west from these, are too simal 
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groupe of diggings in the blue limestone op opposite. sides.of the 
east fork-of“Pedlar’s Creek. Those on the west are in the. glasg: 
rock opening ; those on the east in the same opening towards, the, 
south, and in the opening in the upper. bed towards the north. 
. Still north by west, on the ridge west of the fork, is a detached 
east and west.range, crossed. and shifted to the north, in ita.middle. 
part, by north and souths, from which a line of remotely detached. 
north and souths extends to the military road, terminating. in a. 
larger group of ranges (the Pump Diggings) bearing around from. 
N. N. E; to E. N.E, These diggings, west of the east fork. of 
Pedlar's Creek, are all in the upper magnesian, north of the Mili- 
tary road, and N. W. of the Pamp diggings, is a wide east and 
west range (Black Davy’s,) on a ridge between two ravines leading. 
to the Wisconsin. This range.is in the lower part of the upper 
magnesian, in a rock with green seams.and but little flint, resem- 
bling the green rock of Mineral Point; and the mineral is.either 
in sheets.in the hard rock, or in soft sand or ochre openings. The. 
Oiter Creek diggings at the east end of series 11, aro N. W. from 
thia point. 

From the Dreadnaught range, at the north end of the Mineral 
Point diggings, as represented in my former report, a.series of 
diggings extends northerly, by Van Meter's survey, to the S. W. 
point of. the Dodgeville diggings. None of these are. important,. 
except two large east and wests at the survey. They are all in 
the upper. magnesian, and east and wests till we reach the nor- 
thern diggings. at the survey, whence æ line of north and southa 
extends along the west side of the Dodgeville diggings. 

The line of diggings (14) bearing easterly along the divide. be: 
tween the Wisconsin and the Pecatonica, from the Dodgeville to: 
the Blue Mound diggings inclusive, may be considered as termi- 
uating the great series contiuned from series 1, unless it be ex- 
tended south-easterly to the Stgar-river diggings at or near Exeter, 
aa enggested. in my former report. The diggings in this line -are 
mostly on the sonth slope divide, but in a few instances pass north. 
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between the ravines: leading to the Wisconsin: - The Dodgeville, 
diggings ¢commence on the west, in the line of north'and souths 


above indicated, which bears N. N. E. by a series of shifts to the. 


east, to a ridge between ravines leading to the Wisconsin. An 
other line of north and souths commences on the west of the La-, 
throp range, at Dodgeville village, and inclines to the west, till it’ 


unites with the former towards its northern extremity. Thie last. 


line is quite uninterrupted in its southern half, and is there cross- 
ed on the north and south by east aud wests, those on the south 
connected with the south part of the Lathrop range. This last, 
the most important in these diggings, forms a curve or horse-shoe, 
first bearing north by west, and.then north easterly across a ravine 


at Washburne’s engine. -A.group of sheet ranges bears north, by ' 


west, parallel to the south part of the Lathrop range on the east, 
and apparently crosses the north-east part of the latter. The 
Dodgeville diggings, thus far, are-all in the upper magnesian, 
commencing on the higher grounds in the upper bed, and extend- 
ing in the ravines to the lower, but chiefly in the middle flint bed, 
particularly in the southern east and wests and the Lathrop range. 
The north and souths are all sheets, usually closely wedged in 
hard rock; the east and wests as well as the Lathrop range, pre- 
sent tumbling openings, which in the latter are arranged in pitches on 
each side of a middle less productive bar. Farther east a line of 
diggings in the blue limestone extends north-easterly from a point 
about a mile east of Dodgeville to the Holyhead diggings. These, 
are all on the sides of the ravines of different branches which 
unite to form the Dodgeville branch of the East Pecatonica. They 
are all apparently in the glass-rock opening, the upper opening not 
having been found productive.” The mineral is generally accom- 


panied with zinc ores, but sometimes with iron or clay. The bear-: 


ing of the ranges is usually south-east, but varies from: B. S. E. to 
E. S. E. presenting remarkable irregularities in their course: North 
of the Holyhead diggings, is a group of diggings, at Mercersburg, 
chiefly in the lower part of the upper magnesian. Towards the, 
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south, on the ridge west of the Holyhead branch, is a large patoh:, 
bearing north and south, presenting a flat sheet in the upper mag- 
nesian, intergected: by. a number of north and south vertical sheets. 
A.shatt has been sunk there to a pipe clay opening with square . 
mineral, in the upper bed of the blue limestone, Farther north. 
ig a group of north and south sheets in the lower bed'of the upper 
magnesian. This is continued, with some interruptions, to the. 
summit of the divide towards the: Wisconsin, crossing a consider- 
able east and west range in its course. On the summit, a ridge., 
east of the-south part of the diggings in the blue limestone, are. 
the N orway diggings, a group of east and wests in the npper.mag--: 
nesian. ` East of these, on.the high grounds east of the Holyhead . 
branch, is another large group in the upper magnesian. Those 
towards the west are mostly east and wests, first bearing E. S. E. 
and then E. N. E., and are crossed towards the east by a large 
group of north and souths bearing N. N. W. 

Not far east of the group last noticed the Porter's Grove dig- 
gings form a considerable group, chiefly. on the south of the 
divide, but extending across it towards the Wisconsin.. These dig- . 
gings are chiefly north and souths, crossed towards the south by. 
à large east and west (the Wakefield range.) There are two large- 
north and souths, (the Firm and Brush leads), the last of which 
has been followed about two miles, extending far across the divide, . 

(^ "and terminating in a flat opening with dice mineral, in the upper 
bed of the blue limestone. The north and souths carry sheets, ex- 
cept the Brush range, which at the divide forms a wide opening: 
with chunk mineral These diggings are in the upper magnesian 
with the exception above noticed. Scattered diggings occur along 
ihe south side of the divide between the Porter’s Grove and Blue: 
Mound diggings, but none are of interest except a line extending 
north by east along a ridge about half-way between them. These: 
diggings are apparently in the lower part.of the upper magne-: 
sian, and are chiefly patches or wide ochre and clay openings: 
near the surface.. They commence on the south west at O’Neil’s. 
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diggings, and extend at intervals about two miles to tlie military: 
road. 

The Blue Mound diggings form a number of distinct groups, 
south of the Blue Mounds, and are also in the upper magnesian, 
generally in the flint bed, although in a few instances, at tho ra- 
vines, mineral has been traced into the blue limestone. The ranges 
are almost invariably east and west, bearing about east ten de» 
grees sonth, and usually present wide tumbling openings, which 
at the ravines, particularly in the more southern ranges, are un- 
eapped, forming patches near the surface. The principal group 
is at Brigham’s range, a large and productive east and west, north’ 
of which is another considerable range on which an engine has 
been recently placed. Dudley!s range, south west from this group, 
is a large detached east and west, and two large east and wests 
occur at IIawthorn'a diggings on the south. Hyde’s range, more 
remote to the S. S. W., is another large range bearing E. S. E, by: 
a series of shifts to the sonth, the parts of the: range having the 
usual bearing above noticed. A number of less important dig- 
gings extend E. S. E. from Brigham’s range, about five‘imiles, to 
Shaw’s diggings, a small group of east and wests in the lower 
part of thé upper magnesian. This point is the most remote in: 
the series, unless we include the Sugar River diggings towards 
the S. E. 

Returning west, the series 11, may be traced from its 8. W. 
point towards the N. E. and E. It commences, in this state, in a 
high bluff on the east side of the Mississippi, at Roy’s Landing, 
B. W. of which are the Guttenberg digginge, on the opposite bank, 
in a similar situation. ‘Fors bluff forms a narrow ridge overlaid’ 
by a thick bed of the upper magnesian, forming an abrupt wall 
on the west, below which is a steep slope occupied by the blue 
limestone and upper sandstone, extending to a low terrace of the 
lower magnesian at the waters edge. "This ridge js apparently 
traversed by an east and west range, in the flint bed of the upper 
magnesian, croseed on the east side by a north and south crevice; 
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mere productive even than- the éast and: west. Thé opowiap'te: 
occupied by sand and clay, with much tiff in largo masses- oF 
disseminated. Small quantities of mineral have been found im: 
the upper part of the lower magnesian, near the Mississippi; 
one or two miles farther north. 

Proceeding north east, we arrive, after a long interval, at the 
Fenimore diggings; in a line west of Wingville, on the divide be- 
tween Grant river and the Wisconsin. They consist of two smalt: 
groups, about two miles apart; one north-west, on the north side 
of the divide, consisting of two east and wests, the other farther: 
east of one large east and west, by the military road, and others 
smaller on the north. They are in clay and ochre openings, in a’ 
rock with flint, but apparently the lower part of the upper mag- 
nesian, and in character resemble the Wingville diggings. 

Proceeding east along the divide, by the military road, we ar- - 
rive at the Wingville: diggings, the first of importance in this: 
séries. The main body of the diggings crosses the divide east of 
Wingville village, and extends nearly twice as far from north to 
south as from east to west. This corresponds with their position: 
in the tranavérse series extending from the Platteville to the Oen- 
terville diggings, already noticed. They are in ochre and clay 
openings, in aeandy rock with flint, apparently the lower part of 
the upper magnesian. The ranges are all east and wests, varying 
from E. Ni E. to E. B. E. Black jack has been found here only: 
in two remote points ‘on the west. 

Shifting to the north across the valley of Blue river, the series 
ís continued in the Centerville diggings. These are all situated 
in the maih opening in the upper bed of the blue limestone; ex- 
cept in one instance, already noticed, where a lower opening, ap- 
parently corresponding to the glass rock opening, has been reach- 
ed at a short distance below the main opening. They extend: 
from west to east along the ridge imuiediately north of Blue'riv- - 
er, and presents three “distinct groups, two west and one east of 
the village, The ground is these groups‘ is nearly underlaid' bý- 
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centiguous.wide flat openings, the apparent direction of: which is. 
southeasterly, but by successive shifts to-the north, in proceeding , 
east, the bearing of the groups varies from E. N. E. so north east. . 
This is particularly observable in the two western groups. "The 
mineral is generally accompanied with zinc ores, more mae in, 
. the'state of dry bone, with more or less of iron. t 

. The series is continued north-easterly from Centerville i the 
Franklin diggings, one ofthe most extensive and important: groups 
in the mineral district, This group is of greatest extent from 
north to south, and includes a number of subordinate groupe, of 
which the most central, and also the most important, is that at the 
Dry Bone Hollow, north of Franklin village, These diggings are 
in tke blue limestone, except a few of little importance in the low-., 
er part of the upper magnesian, on the higher grounds towards, 
the south, and those in the lower magnesian in the ravines lead- 
ing to Dlue River, west of Franklin village. Those in the blue, 
limestone are chiefly in the main opening in the lower part of the 
upper bed; the glass rock opening having been worked only in a 
few instances, as a lower opening, or on the outskirts of the group 
toward the north andeast. The ground in the Dry Bone Hollow, 
is nearly occupied by contiguous ranges, bearing south-easterly . 
obliquely across the hollow, and worked chiefly in the main open- 
ing in the upper bed of the blue limestone, but in a few instances 
the glass rock opening has been reached. only two or three feet | 
below the upper opening, and worked in connection with it. The. 
mineral was first struck on the east part of the ridge adjoining 
the hollow on the north, in a thin overlying cap of the upper mag- - 
nesian, where the bearing of the ranges is apparently E. S. E.— 
This difference in the bearing of ranges in different strata has al- 
ready been noticed. . South of the central group at the Dry Bone 
Hollow, are only a few scattered diggings ; those on the west, ad- 
joining the ravines of Blue River, in the upper bed of the blue 
limestone; two small groups on the divide, between Blue River 
and Otter Giese in the lower part of the upper magnesian, and a 
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range on the.east of the divide (Jones), in the glass rock opens, 
ing. Copper-ore has been found on a line east of Centerville, 
both in the blue limestone, and one of the two groups in the ups. 
per magnesian,that to the south-wést. - North of the group.at: 
the Dry Bone Hollow is an extensive line of diggings from west: 
to east, forming three distinct groups—-the Irish diggings on the. 
west, West Point in the middle, and the.Suddorth diggings on 
the east, The general bearing of the ranges is there E, S. E,—. 
These diggings are all ia the upper bed of the blue limestone, inj 
the two western groups, in, pipe clay openings, on the eastern: 
group, chiefly in zinc openings, but in one of the ranges, in a clay. 
opening. North of the eastern group in this line, after a consid-. 
erable interval, is a detached group (the Strawberry diggings), om: 
two parallel ridges; on the south, the mineral accompanied with 
zinc ore in the upper bed of the blue limestone; on the north; - 
with clay and tiff in the glass rock opening. Still farther north, - 
near the point of a ridge towards the Wisconsin, is a:small group. 
of diggings in the blue limestone; on the south, in the upper bed, 
on the north, in the glass rock. This may be regarded as the ex-. 
treme northern point of the transverse series through Wingville, 
already noticed. The diggings’ in the lower magnesian, west of: 
Franklin, are in two ravines leading to Dry Hollow, one on 
the west, the other on the east, where that rock underlies bluffs. 
of the upper sandstones. Those on the west were noticed in my 
former report, and have been worked in the upper, softer bed of 
the rock, and in the thick layer of flint at the top of the middle 
bed; those on the east, only in the latter. These diggings have 
been the most productive yet worked in the lower magnesian. ; 
The series 11 terminates E. S. E. of Franklin in the Otter Creek 
diggings, in a line towards the most north eastern point of the, 
Pedlar’s Creek diggings. These are situated in two ridges be- | 
tween ravines near the head of Otter Creek; the group on the. 
northern ridge at (W. S. Adam's) is the most important. They 
are chiefly in the glass rock opening, though the upper opening. 
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le-alac present, bat has been little prodactive. The mineral in the 


gass rock opening is generally accompained with zine ore, bat- 


sometimes with iron or clay. The interval between the two open- 
ings is here greater than at Franklin, usually five or six feet. The, 
bearing of the ranges is generally E. 8. E., but crossings oecar 
usually bearing south- by east: 

Mineral has been discovered in the lower magnesian, along the 
northern frontier of the mineral district, at least as far east as 
Franklin. At the different localities which I have visited, it haf 
béen worked to much extent only in the vicinity of Franklin. 
Binall quantities have been found on the east side of-the Missis- 
sippi, north of Ray’s Landing; on ‘Prout Ran, north of Patch 
Grove; and on the lower part of Green river, near Anderson's 
siw mill Is-has been found in larger quantity on the Hitthe 
Kickapoo, north of the Wisconsin, in the layer of flints at thé top 
of the middle bed, and like that at Franklin is pure and bright 
and usually in regular forms ; shafts have been there sunk below 
the flint in which it is found, but it has not been traced down- 
ward. 

Kn extensive transverse series, from the Fairplay, through the’ 
Platteville and Wingville to the- Franklin diggings, has been alk 
ready noticed. Similar transverse series of less moment, may be 
traced on the west from the Beetown to the Fenimore digging, 
and from the Potosi to the Grab and Whitaker diggings, and on 
tlie east from the Wiota, through the Yellowstone, to the Blue 
Mound diggings, and from Skinner's to the Sugar river diggings. 
The general bearing of these transverse series is north: by east; 
but the most important of such transverse series is that formed- 
by the g eat body of diggings from Hazel:‘Green to Shullsburg, 
on the south,.the most extensive and connected in the whole min- 
eral district, and that from the Mifil'n to the Mineral Point dig- 


gings, on the north. These are in the same north by east line of 


bearing, and béth present a number of lines of diggings in the 
same direction. A large vacant space around the Platte Mounds- 
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is interposed between them, and on either side of thia, vis: at 
Meeker's Grove on the south, and at the south diggings on the 
north, ave the most: striking appoarances of disturbance of the 
strata by faults yet: observed in.the mineral district. They tra- 
verse too, the middle line of the district, and are as it were, ita 
axis. Their relation to certain appearances of the primary and 
‘metamorphic rocks to the north eastiwill be hereafter noticed. 
The faults above noticed, are each in the line of. à remarkable 
series of ravines extending for some distance from east to west, 
perhaps having an important relation to the east and west series, 

Ihave already noticed the occurrence of small quantities of 
eopper ore similar to that of Mineral Point, on the west side of 
Pedlar’s Creek, in the upper bed of the blue limestone,.and in an 
. east and west line south of Franklin, in the same bed, as well as 
4n the lower part of the upper magnesian. I have visited this 
, Season a group of copper diggings (McKuight's) no longer work- 
ed, on the west side of the west Pecatonica, south of. Wiota.— 
The ore consists of the yellow and variegated sulphurets, accom- 
panied with the blue and green carbonate and black oxyd, and.is 
less accompanied with iron than in the more northern digginga.— 
It is found in vertical sheets or seams traversing the upper «fine 
granular-portion of the middle bed of the blue limegtone; the 
‘gheéts enlarging and contracting, sometimes it is said, two inches 
‘thick. It is accompanied with calcareous spar, partly fibrous, part- 
ly mammillary and composed of minute tables. I have also ex- 
‘amined a new range, woiked during the past year, in the copper 
diggings, east of Mineral Point. The ore is the vitreous gulphurot, 
accompanied with iron pyrites, and wore or Jess changed to the 
green carbonate. It is found in a soft ochry and clay opening, with 
seams and pockets of black'ochre, and occurs in their seams inter- 
lacing the opening ground, orin vertical and flat sheets or small 
bunches, The copper diggings, at Mineral Point, are not-at pres- 
ant in a situation to judge well of their importance. 

The ores of zinc in some of the, northern diggings are very 
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abundant; particularly in the two great openings in the blue limé- 
stone. ‘The-largest masses have been found in the main opening 
‘in the tipper bed at Black Jack, Crow Branch and Franklin’; 
sometimes, where interrupting the mineral, forming solid flat 
‘sheets more than a foot thick and of large extent. Very large 
‘quantities have been accumulated in the rubbish and piled away 
‘in the openings, and could be supplied at little expense of labor; 
probably large quantities yet remain undisturbed. Zinc works 
located at points, where the largest quantities of the ore might be 

easily procured, might well repay investment. 
I noticed in my former report (p. 96) the general occurrence of 
iron ore in the diggings,: originally in the state of iron pyrites, 
but more usually at present in that of ochre or hematite, from 
its decomposition. These are particularly abundant in the ochre 
openings in the lower bed of the upper maghesian, as noticed in 
my former report in such openings in Bentomand New Diggings. 
They are also abundant in some such openings in the northern 
diggings, where the hematite is observed at times in large masses, 
apparently fully recomposed, particularly at Wingville. [noticed 
too, in my former report (p. 18) the common occurrence of seams 
and nodules of iron pyrites and hematite in the upper sandstone, 
at its junction with the blue limestone. I have this season ob- 
served a remarkable instance where the whole thickness of the 
‘upper sandstone is apparently pervaded to a large extent, and in 
“a similar manner, by iron. It occurs on Skinner’s branch, near 
the Pecatonica, in a line S. W. from Skinner’s diggings, where a 
narrow ridge, on the east side of the branch, is composed of a 
deep red sandstone, more argillaceous than is usual, and including 
layers of a thin red shale, through which seams and nodules of 
iron pyrites or hematite, and also of brown iron-stone, are dis- 
seminated. On ascending the ridge towards the north-east, this 
“is overlaid by a bed of light grey, indurated sandstone, equally 
abundant in pyrites and hematite, and underlying the blue lime- 
stone. This is the only instance of the kind I have yet observed. 


$8 
"Hs position i in the'line of the transverse series from the Sugar 
y diggings to Skinner’s diggings, is worthy ‘of notice. *It per- 
haji indicates that beneath the raugés in the Higher limestone 
strata, the upper sandstone may be traversed at least by the iron 
ores accompanying the mineral, leading down to the other acre: 
“sits of mineral in the lower magnesian. 
` The facts collected this season, as well as those stated in my 
former ‘report, show conclusively that all the limestone in the mi- 
‘nerdl district, from the upper to the lower magnesian inclusive, 
‘are mineral bearing. The lower magnesian has been worked 
only on the cónfines of the district to the north, nor should the 
results there be considered as decisive of its prodüctiveness in 
the central part of the district.: The most productivé diggings 
yet worked in it, are those in the Vicinity of the important dip- 
"gings at Franklin, in the blné limestone. The lower sandstone 
is found to contain extensivé beds of calciferous rock, particularly 
in the,north-western counties. f these should extend below the 
mineral district, and from analogy with the other limestones, 
"prove mineral bearing, the chances of deep mining. would, be 
„much jnereased. The opinion expressed in my former report 
that the mineral was derived from beneath, is strengthened, not 
only by the general results of my observations in the diggings, but 
by the appearance of disturbance in the strata, particularly along 
the line of the great body of mineral traversing the middle of ‘the 
district, and by the relation in the bearing of that body to the ex- 
tensive ranges of primary and metamorphic rocks towards the 
north-east, indicating that the mineral may. have arisen from a 
mass of such rocks beneath the secondary strata. This. will be 
rendered more probable, when I<describe the arrangement of 
these. rocks in a subsequent part of this report. 
. But whatever may be the prospects of deep mining, a large 
field still remains in the strata which are known to have been pro- 
-Quetive, particularly in the more southern districts, where the 
series of strata is nore complete. New discoveries arè still made 
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in the strata above the water level or easily: accessible by drain- 
ing. The large deposits discovered last winter (1854 5) in Ste. 
phen’s range, (Shullsburg) and in two ranges in the south, part of 
the Fairplay diggings, and the recent discoveries in the vicinity of 
Crawford's pump (Hazel Green) below the water level, may he 
cited as favorable instances. In any attempt at deep mining, 
thoge points where the mineral has been found. most abundant in 
the upper openings, should be selected, and care should be taken 
in sinking, to follow the strongest indications. The shifting of the 
mineral from one line to another will cause embarrassment, but 
such is common in the most regular and continued, veins, and the 
regularity and order here observed in this will render the diffioul- 
ty more easy to obviate. With such evidence of large deposits in, 
the lower strata, it would little accord with the American enter- 
prise to be dissuaded from the search of them by failure of a 
few attempts, not sufficiently sustained. l 


GENERAL RECONNOISSANCHA. 


Ihave already stated, in the introduction to this report, that af- 
ter I had completed the survey of the mineral district, I undér- 
took a general reconnoissance, in -which I aimed to traverse ás 
much of the state as possible. In that and my other employments 
T have traversed more or less than thirty eight counties, ‘all exoept 
a few of the more northern.* As I was only five months -ön my 
&eneral recónnoissance, I could take only a hasty view of the 
country, and shall attempt, in this part of the report, only a gen- 
eral outline of the geological arrangement. If I can succeed in 
‘fixing a few land-marks, which may serve as stations in thé future 
investigation of details, it will be all that I can expect to accom- 
plish. I might have employed the time in a more detailed exam- 
ination of a few localities of interést, but my former experience 
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* The cotitities not visited are Manitowoc, Calumet, Kewaunee, Door, Geonts, Shawa- 
naw, Wanpacea, Marathon, Clark, Buffalo, La Pointe and Douglass, ` 
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ad satisfied me of the great advantage of auch a previous recon- 
noissance in a successful pursuit of the details. I had: before 
commencing it the benefitof a more particular examination of the 
formations in the mineral district, and as those inclade all the 
‘secondary formations in that part of the state visited, except the 
lowér sandstone, and perhaps a few overlying strata in the west 
shore of Lake Michigan, I have been able to refer my observations 
in other parts of the state to the points which I have determined in 
that district. In giving the results of my reconnoissance, I &hall 
first present a general view of the different rock formations, and 
as the secondary rocks occupy the country generally, where; not 
covered by the loose surface deposits, the primary rocks appeafing 
aly in a few detached points, I shall place them first in order. 


SEOONDARY ROCKS. 


The well established secondary formations in the part of &lie 
&tate visited by me are the mound limestone,:blue shale, uppér 
thaguesian limestone, blue limestone, upper sandstone, lower: mag. 
üeeian limestone and lower sandstone. ‘These are all observed in 
die country south of the Wisconsin river including the mineral 
distiict, but the lower sandstone only at a low level along the val- 
ley of the Wisconsin. I have given in my former report and that 
part of the present relating to the mineral district the results of 
my observations there in relation to the formations, and shall now 
give euch views of them as are generally applicable, and in par- 
ticular the extent to which they are distributed over the durface. 


THE MOUND LIMESTONE. * 


This formation in the western part of the state is only found 
overlying a few detached mounds in the mineral district, as well 


* This rock has been regarded, from its fossils, as equivalent to the Niegaradimestens, 
. t The Sinsinawa mound, on the line of Hazel Green and Jamestown, (Grant cousty); 
the Platte mounds, ia Belmont (La Fayette county), and the Blue mounds on the line 
of Dane and Iowa céunties. : : 
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as the north point of a chain of ridges and mounds east of Gale- 


na.* On the west side. of the Mississippi it occupies the high- 


lands, an almost unbroken escarpment rising above the level of 
the upper magnesian, and extending at a short distance from that 
river, at least from Turkey river southward, It also overlies there 
some detached mounds, adjoining the highlands, such as Sherald’s 


mound, and Table mound, near Dubuque. The chain east of Ga- 


lena, above noticed, extends south into Illinois, where it spreads 
over à large surface, but is much more broken than the high lands 
west of the Mississippi. On the east side of the State this form- 


„ation is apparently the overlying rock throughout the whole ex- 
,tent along the west side of Lake Michigan, including the penin- 


sula east of Green Bay, and the islands at its entrance, and extend- 
ing west to Lake Winnebago. This part of the State, particularly 
towards the south, is so covered with drift, that with a few excep- 
-tions it.is difficult to determine there, the western limit of this 
formation precisely... This formation on the east side of the State 
is much less elevated than towarda the.west. Onthe west it dips 
with the other strata to the south, or rather to the west of south ; 
“but in the east, to the south east. Between the two escarpments 
of this formation on the west and east is a wide extent.of country 
¿where it is wanting, extending: south along the course of noe river 
into Illinois. , 

- I have stated in my former report that in the m western 


/anontdad in the mineral distriet, where the formation is more eom. 


plete, three distinct beds may be distinguished an upper, abound- 
ing in fossils, particularly corals, of which the Caten?pora may be 
considered as characteristic: a middle; abounding in flint, and in 


“which too the Pentamerus is particularly observable ; and a lower, 


less abundant in fossils, but which may be characterized by a pe- 
culiar coral (the Reticulites.) In the Patte Mounds, and western 


“Blue Mound, the upper bed is wanting, but the middle bed is there 


Li 
Ro 


* Terminating in the ridge at Gratiot’s grove, south of Shullshurg. 
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more abundant iti flint; ‘and j in the western Blue Mound this óven 
" apparently óceupies the whole bed, but the Péntamerus 1 is iére 
fréquent; In eu eastern Blue Mound, the lower bed is ahy 


“present. * : 


"On the eastern side of the State, this formation occurs goner- 
ally in detached localities, presenting only a small thickness of 


` rock, and it is there’more difficult to determine the different beds, 


than in the south-west. The rock is most exposed in the long line 
of bluffs extending north from Iron Ridge, along the east side of 
“Lake Winnebago. In that, the lower and middle bed can be dis- 
. tinguished ; the lower usually.nearly destitute of fossils, buf occa 
sionally presenting its characteristic fossil, the Reticulites; the Mid- 
dle, less abundant in flint than in the south-west, but marked as 
there by the Pentamerus. At the Bay Settlement, on the eastside 
of Green Bay, ten or twelve miles below the town of Green Bay, 
' the lower bed is very distinct, marked by its peculiar fossils, and 
underlaid by the blueshale. The latter also underlies the same 
bed at Iron Ridge. The Catenepora, characteristic of the upper 
bed in the mounds, is found in the quarries west of Milwaukee, at 
a low level, indicating a considerable dip of the strata to tlie east. 


. Specimens of it were shown me at Green Bay, from the highest 


part of the rock at the Door, and in the adjacent islands. Itis 


. ‘found in blocks on the surface in the middle and eastern parts of 


£ 


t 
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the district occupied by this formation. Such blocks are fréquent 
on'each side of the range of drift hills called the Pots and Kettles, 
in the western ‘part of Sheboygan county. 

The rock of this formation presents a peculiar lithological char- 
acter by which it may be distinguished from the other limestones. 
It is usually of a nearly compact grain of a light grey or light 
cream color, approaching white, is easily dressed, forming, whén 
sufficiently thick, a good material for building, and at times ad- 


' mits of a sufficient polish to be called a marble. This is partieu- 


“larly true of the lower bed. These characters are so yery simi- 
lar in the south-western and eastern parts of the state that the 
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rock can be easily identified. Layers of a thinner compact sub- 
argillaceous rock of a very even grain, occasionally occur, par- 
ticularly in the lower part of the lower bed as it approaches the 
blue shale. Specimens of this from the Door, at the entrance of 
Green Bay, have been tried and approved for lithographic pur- 
poses.’ An appearance has very generally presented itself in this 
rock, particularly in the lower beds which I have never observed 
in any other limestone, and by which it may be distinguished. 
This is the oceurrence-of numerous finely grooved seams, which 
in one instance (on the south fork of Pine Creek, in Kenosha 
county) were occupied by thin layers of bitumen, but in most in- 
stances this is evidently wanting. 

In traversing the eastern part of the state Ihave had but few 
opportunities of seeing the rock of this formation in place. Itis 
exposed most continuously on its western border towards the north 
at least as far south as Iron Ridge. South of that point the coun- 
ty is so covered with drift, particularly along the range known as 
the Pots and Kettles, which may be considered near the western 
line of this formation, that the rock is exposed only at a few points 
and those generally at low levels. In its eastern part, through the 
whole extent traversed, only a few points of rock are exposed, 
generally in the bluffs and beds of rivers or near the water lev- 
el on the shore of Lake Michigan. At the entrance of Green Bay, 
the rock is more elevated, forming high and abrupt bluffs, but 
that point I have not yet visited. Specimens shown me at the 
town of Green Bay, prove sufficiently that the rocks there are of 
the present formation. Immense accumulations of limestone 
‘drift (boulders and cobblestone), are found on the surface. of this 
formation, particularly along the line of the Pots and Kettles, 


generally having the character of its rock, and sometimes distin- 


guished by its peculiar fossils. 

The most northern point visited by me is at’the Bay settlement 
on the east side of Green Bay already noticed. Here the rock 
of this formation forms alow bluff about a mile back from the 
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shore and is evidently the lowered, marked by the Rettoulttes. 
It is crossed by a small stream forming a cascade, by which the 
rock is excavated so as to expose the underlying blue shale. From 
this the. western: line of the formation extends S. S. W., east of 
Depere to Clifton at the north-east- corner of Lake Winnebago, 
and therce south in the ridge east of that lake by Taycheedah 
towards Iron Ridge. At Taycheedah, where I crossed it, the 
middle and lower beds may be distinguished, but I did not observe 
there any fossils. In the long line of bluffs extending from near 
Mayville to Iron Ridge there is the same deficiency of fossils in 
the lower bed, but in the middle bed which is seen only in the. 
higher part of the bluffs towards the north, the Pentamerus may 
be distinguished. West of this line of bluffs, blocks of mound: 
rock are found scattered over the surface as far as the east side. 
of Lake Horricon. The lower bed at Iron Ridge, is immediately: 
underlaid by the bed of iron ore which itself is underlaid by the!. 
blue shale. At Hartford, though in a line farther east, the lower bed: 
is observed near the rublicon overlying the same bed of iron ore, 
on the south side of that stream, but on the north side sunk appa- 
rently by a fault below its level. The rock is here deficient in- 
fossils as at Iron Ridge, but a pocket of red and. white clay was 
exposed in it, in a cut of the railroad, adjoining which fossils were 
more abundant. Proceeding:south from this I have observed the:. 
rock of the present formation in place only at. Waukesha, Cassel- - 
man’s quarry in East Troy and Voree near Burlington. In sl: 
these localities the rock has the charaeters.of the lower bed, as it:: 
is seen in the mounds and ridges: towards: the Mississippi. It is- 
the same light colored nearly compact rock, easily dressed, and. - 
often admitting a'good polish; and when sufficiently thick, is a 
valuable material for building. This is particularly the case ati 
Waukesha and Oasselman’s quarry where the rock-is thicker and: 
firmer, At Voree it is thinner and softer and alternates with: 
layers of shale, and apparently lies near the base of the formation: 
In all these localities fossils are unfrequent, but occasional layers: 
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occur in which they are more abundant. The rock in all these: 
localities is at a low level, raised but a few feet above Fox river». 
or its branches, to which they are contiguous. „Farther south in. 
Wheatland, a large accumulation of. blocks was found, on the,east, 
side of Lake Nipirring apparently.from the breaking up of an 
underlying ledge, and similar in character to the thicker bedded 
rock in the preceding localities. 

East of the localities above noticed along the apparent. line of 
the lower bed the rock. is very rarely exposed until we reach an- 
other parallel line near to Lake Michigan. A limestone nearly or 
quite destitute of fossils is exposed at Sheboygan Falls, at Pigeon 
river north of Sheboygan, and at the light house near the latter 
place ; in the two former instances little elevated, and in the latter 
at the bed of the lake. It is in alternate layers, light grey, or 
nearly white and sub crystalline, and blue, and more compact, 
and is apparently unlike the rock of the lower bed, and from its 
want of fossils cannot be readily identified. AtGrafton (Ozaukee 
county) an extensive range of limestone rock is exposed along the 
Milwaukee river, having the general character of the present for- 
mation, the greater part containing very few fossils, but a few lay- 
ers abounding in them. About three miles north of Racine, at 
Cooley’s and Toes’ quarries, beds of limestone rock have been ex- 
cavated but a few feet, some of the layers of which abound in fos- 
sils similar to those at Grafton, and at the rapids of Root river 
nearly west of these, a similar fossiliferous rock is exposed. Ing 
line between Grafton and Racine, along the Menominee river, 
west of Milwaukee, a limestone is exposed abounding in. fossils, 
and in which the Catenipora is observed. This fossil I have not 
noticed at Grafton or Racine. This range of fossiliferous limestone, 
extending north and: south from Grafton to Racine, is apparently 
the upper bed of the present. formation clearly. identified in the 
rock west of Milwaukee. The rocks in the vicinity of Sheboygan 


are in a line farther east and perhaps may form an overlying 
bed. 


1 
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‘This has already been noticed 1 in my dones report, as underly- > 
ing the mounds, at all of which: it has been exposed by exeav&c ' 
tion. As it is composed of a thin arpíllaceous slate, readily de- 
composing into a soft clay, it is always concealed unless thus ex- 
posed. The slate itself is apparently without fossils, but at and 
near its base at the mounds are a few thin fossiliferous.arid con- 
cretionary layers, which are also found in a bed-of pipe clay over- 
lying the upper magnesian in different places ‘remote from the 
mounds. This circumstance was noticed in my former report as 
indicating an apparent extension of the blue shale over the upper 
magnesian. This same bed of blue shale may be observed in the 
eastern part of the state, underlying the mound limestone, where - 
that rock is sufficiently elevated to expose it. Thus it is exposed 
at the foot of the cascade at the Bay Settlement, and has been found . 
by excavation to wnderlie the bed of iron ore at Iron Ridge, The re- 
semblance of the rock at these localities to that: underlying the ' 
moundsis obvious. The position of the bed of iron ore at Iron Ridge 
is apparently in the upper part of this formation, and in the same 
position at the Bay Settlement, traces of a similar iron ore may 
be distinguished. But at the base of the blue shale in the east- 
ern part of the state instead of the few thin fossiliferous layers 
at the mounds, there is a third bed of fessiliferous limestone very 
similay to the shell beds in the upper part of the blue limestone, 
and which might at first be mistaken for it. It abounds like that 
in shells of the genus Zepiwna, and in some of its layers is round 
and flattened branched corals, which are also observed in the shell 
beds of the blue limestone, but are there much less abundant. 
The. fossiliferous layers in the shale of the mounds differ entirely 
in their shells from this shell bed, in the eastern shale, but similar 
branched corals are observed in them, forming as it were a con- 
necting link with the latter. This shell bed, extends along the . 
shore of Green Bay at the Bay Settlement, and is found in some » 
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of the small streams in that vicinity, evidently at a small depth 
below the mound limestone. At Iron Ridge it has been found in 
sinking below the bed of iron ore at the depth of from ten to 
twenty feet below the latter. It exhibits there the same shell 
and corals as at the shore of Green Bay. 


5 


THE UPPER MAGNESIAN LIMESTONA. 


The character of the rock of this formation in the mineral dip 
trict has been described in my former report. I have stated there 
that 1t most usually occurs partly fine grained and compact, 
and partly coarse grained and more crystaline, or even with 
small geodie cavities. These dictinct parts are arranged in & 
concretionary manner, and as the coarser grained is more de- 
composible the rock has often a peculiar cavernous appearance.— 
This character of the rock prevails more or less in other parta of 
the state where it is distributed. But even the more compaet 
parts of the rock, unless when in very thin layers exhibit a pecur 
liar suberystaline grain, by which it may be distinguished from 
the other limestones. In the mineral district, three distinct beds 
in this rock may be distinguished, the middle of which is charac- 
terized by an abundance of flinte, usually arranged in regular 
layers. The flinte in this rock are always in nodules, and com- 
pact; erystalized quartz is very rarely observed.  Flints, too, are 
found more or less in the upper and lower beds of this rock, par- 
ticularly the latter, and in this it contrasts strongly with the 
underlying blue limestone. In the lower bed in the mineral dis- 
trict, the rock is sometimes observed of a dark brown color (the 
brown rock), and at other times marked with green seams (the 
green rock), but is then only stained with iron, usually in connee- 
tion with mineral openings. This rock is not abundant in fossils, 
although in some of the thinner layers, particularly at the junction 
of different beds, they are more frequent. The honey comb coral 
(Coscinopora) is the most distinctive fossil of this formation, and- 
so far as I have observed, is confined to it. Ft was in this roek 
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that mineral (lead ore) was first found, and in the more southern. 
diggings, it has been worked almost entirely in it; but in the 
more northern districts, the blue limestone ia equally productive. 
The upper magnesian is the overlying rock throughout the 
greater part of the country in the south western part of the state 
south of the Wisconsin, and west of Sugar river, forming the 
mineral district. It is there little interrupted-towards the south 
and weat, but towards the north and east is more broken and de- 
nuded. The subjacent strata are observed towards the south and 
west only in the valleys of the rivers, but towards the north and 
east they occupy a greater extent of the surface, the upper mag- 
nesian there appearing only on the higher ridges. It is from the 
valleys of the rivers that the denudation of the upper strata has 
proceeded, and while these have only been broken through to-. 
wards the south and west, exposing the lower strata in the bluffa, 
they have been removed to a greater or less extent towards the 
north and east, the strata receding from the valleys in successive 
terraces from the lowest to the highest. Some exceptions to this 
geueral statement occur in the interior of this district, caused 
apparently by elevations of the strata at different centres noticed 
in my former report. Such centres of eleyation were there point- 
ed out on Fever river, at Meeker’s Grove, on the West Pecatonica, 
at Mineral Point, on the East Pecatonica, at Argyle, on the Big 
Platte, at Ellenborough, and on Grant river. At these centres of 
elevation the lower strata are more exposed, and occupy succes- 
sively receding terraces in the manner above indicated, but to & 
much less extent than on the north and east of the district. In ad- 
dition to the above, I have noticed this season a remarkable line, 
of elevation along the north of the Platte Mounds, from the west 
fork. of the West Pecatonica, at the South Diggings, along the, 
Little Platte, apparently leading from the centre, at Mineral 
Point, towards that at Ellenborough, and corresponding to that 
towards the south, on Fever river, at Meeker’s Grove ; also -a 
centre of elevation on the West Pecatonica, south of Wiofa, 
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where the lower magnesian is exposed, ahd another’ ‘on Skinner's: : 
branch, near its junction" with the Pecatonica, including the’ re- 
markable locality of ferruginous sandstone noticed in a former: 


part of this report. “Ihe upper magnesian has been broken 
through on the Mississippi, from Dunleith northward ; on the Big 


and Little Platte and Grant river, from their mouths nearly to * 
their sources; on Fever river from near Meeker’s Grove, on the | 


north, to near Galeria on the south ; on the different branches of 
the Pecatonica, from near their sources south into Illinois. It will 
thus be perceived that the greater extent of surface where it is 
unbroken, is in the tract extending north between the Mississippi 
and Fever rivers, then east between the centre of elevation on 
the latter river and the Little Platte, then south between Fever 
river and the West Pecatonica. Another extensive tract where 
it is unbroken, extends between the Mississippi and Grant rivers, 
including Blake’s Prairie, and a third along the divide south of the 
Wisconsin, from the valley of Sugar river by the Blue Mounds, to 
the head of Pine Fork, a branch of Grant river. These two latter 
tracts are there separated by a narrow break through the lower 


sandstone connecting the valley of Pine Fork with that of Green 


river, a branch of the Wisconsin. 

The remarks which have been made above ón the successive 
denudation of the strata, will apply to the different beds of the 
upper magnesian ; the upper being most denuded towards the 


north and east, and around the different centres of elevation | 


This circumstance is of importance in mining, as showing the ex- 
tent of mineral rock, and the probable number of openings which 
may be expected in any locality. It is known that as we approach 
the north, or the centres of elevation, the diggings are found suc- 


cessively in the lower beds of the upper magnesian, and finally - 
of the blue limestone. The details of this have been given > 


already in connection with the mineral district. 
Beyond the district, south of the Wisconsin and west of Su- 
gar rivers, the upper magnesian occupies a less extent of surface. 
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On»the' north ‘of. the Wisconsin, it: overlies.the eummit:of the ^ 
ridgé between the Mississippi and the Kickapoo, for @ few miles: 
towards the south. Between Sugar river and Rock river it may: : 
overlie some of the higher ridges ‘and prairies towards the south p 
line af the State, auch -as the high ridge between Sugar rivér and « 
the valley at Footsville, and the high prairies west of danes- ‘. 
ville. l have only observed these on the road from Monroe to . 
Janesville; and on the west side of. the former found the upper “ 
sandstone so.elevated as to leave little room for the upper mag:. 
nesian, while the summit was so covered ‘as to conceal the rock. ^ 
On the west side of the latter are several quarries of blue lime», | 
stone, the highest apparently near the junction of the upper.mag- . 
nesian, leaving room on the higher summits for that rock, but. 
these , were so covered with drift, that it was not observed, East : 
of Rock river, the upper magnesian occurs in the sides of a higher. 
prairie.south of Rock Prairie, where it is: quarried at different. 
points near Emerald Groye, east of Janesville.. This prairie ex- . 
tends from this point south-west towards Beloit, of the same el- 
evation, and is partially occupied by this rock. North from this, ` 
I have next observed itin a number of quarries on a group of.. 
low ridges south of Bark river near Fort Atkinson. Near the 
tops of the ridges it contains frequent layers of flints, but near 
the.base these were not observed, and the thicker bedded rock is . 
there accompanied with thin marly seamed layers, closely resem- . 
bling a rock frequently occurring at the rapids of the lower Fox 
river. The rock in all of these localities east of Rock riuer, has 
distinctly the characters of the upper magnesian, its sub-crystaline ` 
grains and ite flints, and also its peculiar fossil, the Coscinopora. ' 
It,is quarried there for building, and in its upper flint beds near `- 
Fort Atkinson, forlime. The next point towards the north, where ` 
I observed the upper magnesian, was at two quarries north of 
Watertown, on the road to Oak Grove. It there contains flints, . 
and like the corresponding rock near Fort Atkinson, is burnt for 
lime. . The upper magnesian then extends by Hustisford and Oak : 
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Grove, and the west side of Rolling Prairia, east ot Fox Lake to 
Waupun. It lies throughout this extent ata low level, generally 
eoncealed:by drift, and haa been exposed-only to aslight depth by: 
quarries. At Waupun it terminates in a low bluff towards the: 


west fork. of Rock river, but underlies a large extent at a few feet. 


from the surface. The rock in this part of its course is harder 
and firmer than further south, and is well adapted for building: 
The State Prison at Waupun is built of this material. The sur- 
face of the rock, wherever its covering of drift has been removed; 
has: been found smoothly polished and marked with scratches: 


bearing north east. This rock, though deviating somewhat in its: 


character, is still clearly identified with the upper magnesian by 
its peculiar fossil, the Coseinopora, which is here of general occur- 
rence. A range of drift hillocks, chiefly composed of fragments: 
of limestone, apparently the upper magnesian, as it here occurs, 
extends in a north easterly course across Rolling Prairie. These’ 
fragments, as well as the rock in the quarries, are burnt for lime, 
The extent of the upper magnesian as far as Waupun along the 
line above indicated may be considered as clearly determined.— 
Its precise extent from east to west, I have not been able to deter. 
mine, but it may be considered as occupying the space between- 
the western line of the mound limestone on the east and the range 


of the blue limestone on the west, which will be afterwards point 
ed out. It appears to extend from west*to east at least: from the: ' 


vicinity of Fox Lake to the eastof Lake Horicon. Farther'to the. 


north east its-course -is less clearly identified; The rock in the 


line of its direction, at and near Oshkosh, and‘along the Lowér 
Fox river, to Duck Oreek, north of the town of Green Bay, ak 
though differing considerably from that farther south, and although 
I have nowhere observed in it the Corcinepora, has yet-presented 


throughout rather the. character of the upper magnesian tham of ` 


the other limestones. Two varieties are observed here more par- 
ticularly ; one a very hard, nearly compact thicker rock, with blue: 
marly seants, covered more or less with figures which have been: 


á 
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considered fucoidal, but which appear to me obviously conote- 
tionary, there-being a want of regular recurring forms and of in- 
ternal organic structure ; the other marked by:a peculiar parallel 
structure as if composed of very thin marly seamed layers, firm- 
ly cemented, but without the peculiar concretions of the other.— 
These varieties although more strongly marked here have yet 
been observed farther south in the upper magnesian. "Very few 
„fossils have been found in the rock on the Lower Fox river, and 
- these so far as I have noticed are common to the upper mague- 
-sian. The upper magnesian if thus continued will extend in a 
‘regular course very nearly north to Lake Butte des Morts and 
Oshkosh, and then more north-easterly along the lower part of 
Fox river parallel to the western line of the mound limestone in 
that part of its course. The. shell bed along the east side of Green 
Bay, which I have identified with that at Iron Ridge, underlying 
the mound limestone, will thus be found in its true position above 
the upper magnesian. The shell bed in the blue limestone will 
ba traced along a line west of Fox river. 


THE BLUE LIMESTONE. 


The ru: of this formation, and of.the different beds iuto 
‘which it may be distinguished, has been given in detail in my 
former report, and that part of this report relating to the mineral 
district. It has not the same uniformity of character throughou 
as the upper magnesian, the different beds being easily distin 
guished. Ihave described three different beds of which the two 
upper may be divided into-distinct portions. The upper bed eón- 
sists of an upper.and a lower portion, the latter highly fossiliferous 
and forming the upper shell bed of this formation. This shell 
bed, like that underlying the blue shale is peculiarly marked by 
shells of the genus Lepiana, but contains few of the corals eo 
abundant in the latter. It is in connection with this shell bed that 
the main upper opening in the blue limestone is situated. The 
middle bed may be divided into three portions, but of variable 
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thickness, one sometimes to a certain extént replacing another:— 
The upper. fine-granular. portion forms the cap rock of the ‘glass 
rock opening. The middle compact thick bedded portion forms 
.. the glass rock of most miners. The lower, compact, thinner and 
more marly seamed portion is the most fossiliferous part of the 
formation next to the shell bed above noticed, but is rarely mark- 
"ed by Zeptæniæ. It sometimes replaces to.a large extent the mid 
die portion. The lower bed or buff limestone is more utiiform 
in its character, except near its junction with the upper sandstone, 
* where marly and sandy, and sometimes oolitic layers: oceur.— 
' Throughout the whole extent to which I have traced this forma- 
tion, these distinctions may be observed more or less obviously, 
as far as the rock is present, for in some instances the upper 
.. part of the rock has been removed. This rock in the mineral dis- 
, trict has been mineral bearing as well as the upper magnesian, 
and in the northern diggings, as productive, particularly in ita. 

two main openings. ds 
The blue limestone nowhere occupies such an extent of surface 
as the upper magnesian. In the country south of the Wisconsin, 
and west of Sugar rivor, it forms only narrow terraces on the north 
. and east towards those rivers, and in some instances around the 
_ centres of elevation already noticed, or occurs underlying - the np- 
: per magnesian in the bluffs of rivers and rayines, On the Miess- 
- issippi it appears underlying the upper magnesian, from Danleith 
- northward, but nowhere extends back-from that river, except on 
. its branches and in ravines, till we approach the Wisconsin. On 
. the lower part of the Big and Little Platte, and Grant rivers, it-is 
. generally confined in the same manner; but on:the upper part of 
' those streams, around the centres of elevation above noticed, it 
extends farther back, occupying a-portion of surface adjoining 
the main-valleys. This is particularly observable around the 
head of Pine fork (Grant river), south of the break through. to the 
Wisconsin, already noticed, on the Big Platte, Near the New Cal- 
_ ifornia and Crow Branch diggings, and on the Little Platte, south- 
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„east of the latter, north of the highest point of elevation on thog e 
rivers. On. Fever river, the blue limestone is exposed diepaghoit 
ihe whole extent that the upper magnesian is there broken tlirou gh- 
but is conünad to the immediate vicinity of the river and, its 
branches. It éxtends in that manner along the Shullsburgh branch 
nearly to Shullsburgh. It entends in the same manner along { the 
‘Pecatonica and its branches, but recedes farther around the cen- 
tres of elevation noticed at Mineral Point, south of Wiota, and 
at Argyle and Skinner's branch. The lower strata have indeed 
been 80 elevated in the country drained by the Pecatonica, ‘that: 
the blue limestone, may be traced along its numerous. branches 
nearly to their sources, and at some points besides those above 
enumerated, is exposed to a larger extent than usual. This may 
be observed on the lower part of Pedlar’s Creek, and on the west 
fork at the south diggings, along the supposed line of elevation, 
north of the Platte Mounds, and also on the Dodgeville branch, 
east of Dodgeville, atthe numerous diggings in the glass ‘rock 

opening. 

«,. North of the. Wisconsin the blue limestone overlies the aides of 
the ridges between the Mississippi and the Kickapoo towards the 
south where the summit is occupied by the upper magnesian, and 
“extends to the top of the bluffs east of Prairie du Ohiev, where- 
the middle and lower beds may be distinguished. North of the 
“upper magnesian it overlies the summit, at least to the iron moun- 
tain, north of which it only forms caps of more or less detached: 
ridges or mounds of the upper sandstone, extending chiefly along 
the divide, but in a few instances on the sides of the main ridge. 
At caps those ridges or mounds nearly as far north as Viroqua, 
' beyond which they are composed only of the upper sandstone.— 
The arrangement of these ridges will be explained in connection 
with the upper sandstone. Only the lower bed of the blue linie- 
stone is usually present in the caps of these ridges. ,. 

In the wide valley of Sugar river the blue limestone only forms 

‘caps of mineral detached ridges, usually rising in bluffs in the mid- 
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dle of the valley, and in these caps also, only the lower bed is 
usually present. Sometimes the summits of these ridges from a 
considerable platean covered with a fertile soil. A group of such 
ridges occurs north east of Dayton, and another adjoining the vil- 
lage of Decatur on the north-west. A range .of country travers- 
ed by-the blue limestone passes around the head of Sugar river 
on the north and extends across the south part of Dane county, 
„and the north part of Rock sounty to Rock river, or rather to the 
western line of the upper magnesian east of that river. The blue 
limestone does not here overlie the entire surface, but forms caps 
of the higher ridges, while the lower swells are composed of the 
upper sandstone. In some of the higher capped ridges all the 
beds of fhe blue limestone may be distinguished, and in other low- 
er ridges only the lower bed. The rock, particularly in the mid- 
dle and lower beds, is often quarried for lime and building. South 
from this tract the blue limestone is exposed along the sides of 
the high prairie ridges west of Rock river, particularly on the 
west side; namely, the ridge between the valley of Sugar river 
and that at Footville, and the ridge between the latter valley and 
Janesville. On the-west side of the former ridge it overlies the 
upper sandstone at a high level, buf on the west eideof the latter 
it lies lower, and all its beds may be distinguished. In the vicin- 
ity of Janesville it appedre 1 in low bluffs along Rock river, parti- 

cularly at the Monterey quarries on the south, and in the west 
bank of the river about two miles north. Iu both these it over- 
lies the upper saudstone, but at a hi gher level in the bluff towards 
the north. At. Monterey the three different beds may be distin- 
guished. The lower bed, although chiefly stained buff, is insome 
layers marked by its natural blue color, and as in other localities 
is well adapted to building, and even admits of a polish like mar- 
ble. Turning north, the dine limestone is apparently the over- 
lying rock, through a wide tract extending from Rock river at 
Lake Koshkonong to the vicinity of the Third Lake at Madison. 

At Lake Koshkonong it sinks to the water level, but on. Koshkó, 
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nong Creek and other streams farther west the upper sandatong ig 
largely exposed. This part of the country is exteneively covered. 
with drift, but the blue limestone fs found at many points, near 
the surface , particularly on the prairies where the dritt is usually 
lega, accumulated. Farther north, this tract extends to the east 
side of Sun Prairie, where the blue limestone may be observed 
overlying the upper sandstone. As we proceed north in the di- 
rection of this tract, the country is 80 covered with drift that few 
opportunities occur for observing the blue limestone. It occurs, 
however, north-west of Portland where the lower bed is found 
overlying the upper sandstone, and south west of Columbus where 
it appears along an extensive range, the npper sandstone exposed 
only by excavation, and in some pointe, as at Allen’s qnarry, the 
two lower beds well marked. -Ia that quarry small quantities of 
lead have been found particularly in the middle bed. The line 
of direction of the blue limestone continued north would pass by. 
the west side of Fox Lake, but I did not there observe it: Itap- 
pears, however, in the escarpment along the east end. of Green 
Lake, overlyiag the upper sandstone at & high level, and bearing. 
around to the east, occurs in a similar position above the sandstone 
at the quarries at Ripon and Ceresco, on the east and west sides 
of. the deep valley passing through the latter. At these quarries 
the middle and lower beds can be distinguished. . North of this 
ite course has already been indicated to me, by a thin layer over- 
lying a low detached ridge west of Waukau composed of the.up- 
per sandstone resting on the lower magnesian, which there under-. 
lies the surface generally. A well marked epecimen of the shell- 
bed of the blue limestone was shown me at Appleton from the 
town of Freedom, north of Kaukauna, indicating tho course of 
that cock near the divide between Fox and Wolt rivers. 


THE UPPER SANDSTONE. 


This rock has been described in my former report, as it occurs: 
in the mineral district. It has exhibited nearly the same charae- 
11 
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ters wherever I have observed'it, and my observations this Beason 
have presented but few peculiarities worthy of notice. <The.most’ 
remarkable is that occurring on Skinner's branch, noticed in the 
former part of my report, where nearly the whole thickness of the’ 
rock is colored deep ore by oxyde of iron, and nodules of iron py- 
rites and hematite are disseminated throughout. This disseminc: 
‘ation of iron is common in this rock, at its junction with the blue 
limestone, but in no other instance have I observed it in this man-: 
ner pervading the whole. This rock is generally composed ‘of 
uniform fine grains of quartzose sand; usually very little coherent’ 
in the interior, but hardening on the surface so as to resist decom- 
position more than the adjacent limestones, consequently the bluffs’ 
of sandstone remain abrupt and prominent, whilst the limestones 
are concealed. I havein no instance observed this sandstone in- 
durated, as if by metamorphic action, so as to resemble a quartz’ 
rock. This is said, however, to occur at the knob north of Ridge- 
way, already notioed: but I have not had an opportunity of veri- 
fying it. Such induration I have repeatedly observed in the lower 
sandstone. This rock ig usually thick bedded, but sometimes in 
thinner layers, and even schistose, particularly along the branches: 
ofthe Pecatonica and Sugar river. ‘It never presents calciferous 
beds like those so common in the lower sandstone. This is proba- 
bly owing to its occurrence as a comparatively thin bed, between: 
very thick masses of limestone, while the lcwer sandstone is‘a 
formation of very great thickness, in which calciferous beds, some-' 
times forming well marked lia estones, are deposited, as the upper: 
sandstone is deposited among the limestones: qe 

The upper sandstone follows closely in its distribution the over- 
lying blue limestone. In the mineral district it forms lines of 
bluffs along the outskirts of the terraces of blue limestone, or ap- 
pears merely as a bed in the abrupt sides of valleys and ravines. 
Bluffs of this sandstone extend all along the northern frontier of 
the mineral district, towards the Wisconsin, extending far into 
the valleys and ravines, and to a considerable extent, though less: 
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uhifornily, along its.Gastern frontier tomardé Sugan kiver: . Inthe 
iritesigr of: the district, this bandatone:ie exposed:aléng the .valbeys 
of:atreams‘in the'samé manner aa tha, blag limestone; biit: tom: teke 
extent, dud in seme:;instancen'at:the contressof elevation; presenta 
low detiched ridges quite. isolated. «On ‘tha: Mississippi it: rises 
above.the water level: south of Platte riveri}but apparently; dihke 
again below it above Potosi, not.b cing exposed «at .Oidavilleyinog 
où. Grant river at’Waterloo. It-again‘riseamorth of Cassville, Bat 
algug that part of the Missicsippisis apparently of little thickness: 
Ttappears on Grant river south of .Beetown, and..extends torthe 
upperpart.of that’ river and its branches, and in. partionlarsis 
largely. exposed near the break at the head of BineiFork already 
noticed. I extends along the Big Platte. far towards, its source; 
and from the extraordinary elevation on that.stream :at Ellehbori 
ough is sometimes largely exposed. ‘: Thigisobserved.at the ferry 
east of Potosi where it forms by itself a low ridge in thé valley; 
underlaid by the lower magnesian, and. also north of -Whittaker’s 
diggings, where it presents bluffs,-one of.them abrapt and isolated. 
On the Little Platte, in the middle part of ite course, it is'not ex- 
posed, but it again appears, in the upper part of its:course, at the 
apparent centre of elevation north-west of:the Platte Mounds: ; On 
Fever river it occurs only for a short distance, at the:point of-ele: 
vation, at Mecker's Grove, and on the east side forms there:2 low 
terrace of some extent uncovered by the blue limestone) .Onthe 
"West Pecatonica it is largely exposed at the centre of: elevation, 
- ‘near Mineral Point, particularly on the east-fork west-of:thativil- 
lage: .It-extends from that centre towards the:sources of the dii 
ferent branches of that river, but less far than the blue limestone, 
and towards the south only.in the -wicinity ofi Booner’s branch 
while the blue limestone is apparently exposed along the whole 
couree of the river to the centre of elevation south of Wjota.c3- 
The upper sandstone is there again exposed, forming low detachéd 
hwells:in the valley. On the East Pecatonica it is exposed in $ 
eimilàr manner at Argyle; and from this centre, bluffs of this rock 
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tni&y:be traced along the main stream and its branches far'towáards 
their sources, in some places apparently-higher and more detach- 
èd than others, marking points of greater elevation. This occurs ^ 
óh the Dodgeville branch, south-dast-of Dodgeville, where the 
rock makes a large dip to the south, ` At the centre of ‘elevation, 
on Skinter's branch, this rock forms several detached:ridges and 
mets and is to a large:extent uncovered. 

^ North of the Wisconsin, between the Mississippi and the Kick- 
apoo, the upper gsndstone extends along the sides of the ridge 
towards the south, and overlies its. summit for à short-distance 
north of the iron mountain. Farther north, it appears only in 
more or jess detached ridges or mounds, along the summit of thé 
main ridge, but in a few instances along ite. sides, generally over- 
laid by the blue limestone, nearly as far-north as Viroqua, but 
farther north uncovered. These ridges have generally an east 
and west direction across the divide, butin some instances these 
east.and west ridges.are connected by north and south ridges ex: 
tending along the divide,.so as to form a continzous series. The 
most southern of thesé ridges is Mount Sterling, entirely: detach- 
ed and covered with blne limestone. Towards thè north. the 
sondstone .becorhéá! more detached,..and presents: only small 
mounds. and points of rock on the higher parts-of. the surfacé; 
The farthest north tó:which this rock extends, is along’ the. north 
of Caón Prairie; in the north part of Bad Ax county. In two re- 
markable instances, the sandstone forms high detached pillars ‘of 
siall diameter, the remains of -more extended masses. One of 
these, called the monument, is on the ridge road south of Bad Ax 
village; at the east paint-of a ridge of sandstone. Its diameter is 
least towards its base, and it appears near its fall. The other is 
Borfh-west of Viroqua, near the road from Springville to Coon 
Prairie; These high and slender pillars here stand on a common 
platform, and'aro-known as the three chimnies. They are part of 
a dine of detached sandstone rock extending north from an east 
and west:ridge of the sandstone. On the east side of the Kicka- 
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poo, onithe road from Viroqua, by Reed’s Mills, :to:Port :Amdkow; 
on the ‘Wisconsin, the upper sandetone-appsars:oniy as-detathed 
outliers on the:tops.of ridges.ef:the lower sasgnesian; and that 
only on the south towards the latter river. —- “4 
In the valley of Sugar river, beside the-high detached ridges 
capped by the blue limestone already noticed, the upper sand- 
stone forms by itself lower ridges and swells, and probably under- 
lies many such. where it is concealed by drift. Near the head ofthe 
valley, at Orose Plains, a remarkable detached ridge of this rack 
occurs-in the, middle of a large bagin-between.swela occupied: hy: 
the lower magnesian, in whigh the latter rock is higher'than the 
base.of the sandstone, offering a satisfactory. instanceof the undu- 
lation in thegtrata. East. of Sugar river the upper sandstone ap- 
‘pears an attendant of the blue limestone, either. underlying chat 
rock in bluffs, or on the: sides of ridges, or forming low wills 
where .the higher ridges are.over laid by the latter. ‘It may be 
traced here and there throughout the tract occupied by tha.iblee 
limestone, east. to Rock river, and then north: to the: detached 
tidge west of Waukau, already noticed. „Along the west border 
of this tract, where it extends towards the north, I have obse¥red 
no ontliers beyond the limits.of the blue limestone, except along 
the east side of Sun Prairie, north of Madison, where it ceps.low 
ridges occupied by the lower magnesian. In general, thronghouí 
this whole extent, from Sugar river, the sandstone: presenta its 
usual character even:to the most northerly loédlity. near, Waukdm 
' Je is everywhere:the same white, fiue..grained, friable 'quartsione 
sandstone, more or:less liable to stain red or yellow, and the pé 
culiar characters noticed near ite: janction with: the blue lime 
stone. are often observed. In once'instance, in the west bank ef 
Hoshkonong: creek, at the, village.of Glinton, I observed:a/peése 
diarity in thisrock which. I have no where else noticed. A:.bed-of 
Abicker;.hard, grey jointed, sandstone was there traversed. in dts 
aiddle ‘by a band of thin, white, marly sandstone, itself traversed 
imithe sume manner by.nodules..and layers.of: white flint. -Khe 
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~ gandétone* hére:‘risdéi-high..dn -the..sideiof theiridge. eastof the 


éreék, and this peculiar bed:must be towards the dower part of the 
rock. ` The ocenrrence:of. flint iina calearaous:bed:in the sands 
stone, illustrates the segregatiós process: by which flints wére 
"eed in the limestone: ` 
Men n EK. Tes 
So uolo o TE LOWER MÁGNESIAN LIMESTONE, . ” 
EM formaton -I had not examined through its entire depth 
previous to my former’report, but had thén observed in it two 
distinct beds analogous to thé upper and middle beds of the high+ 
er limestones; ‘and-suggested a third 1 wer bed, which my. obser- 
tions this season have verified. I noticed.as distinctive chatacterd 
of this formation a ‘peculiar concretionarynbdular structure, and 
the occurrence of geodes lined with minute crystals of quartz, 
and: of layers of'flint less interrupted and nodular than in the 
preceding limestones, either abounding in geodes-of quartz or ze- 
sembling'a striped jasper and then.rarely geodic. The nodular 
structure is exhibited particularly. in: the weathered surface, and 
thost in the middlé bed. ‘The layers of flint are chiefly observed 
in the middle bed, where they sometimes occur nearly massive, 
forming small subordinate beds. A thick bed ‘of this kind occurs 
near the upper surface of the middle bed accompanied with thin 
layers and seams of green marl, and the position in which most 
of the mineral found in the-lower magnesian, has beenidiscover: 
ed. Layers of a thin laminated flinty quartz are found in this sub" 
ordinate bed along withthe varieties of flint above noticed. The 
flint where the mineral is found is much stained with iron or:ae- 
companied with iron pyrites, thus presenting the characters of an 


‘opening. Besides:the geodes lined with minute crystals of quartz, 


which'are found: chiefly iw the flint, and when im the limestolie 
are inclosed in a-very-thin“coat of flint, other small. geodet: até 
observed in the limestone, particularly: in the lower bed lined: with 
‘small but less minute crystala:of white qudrtz. * These last [have 
‘observed in the’ beds ‘of limestone occurring .in.£he-lower sand- 
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stone, but the flint of the lower magnegian appears. to he, peculiar 
to that rock: The upper and lower bedg much resemble each ath: 
er, and are. composed of a more even compact limestone than the 
middle bed, but. in which. the nodular structure aboye noticed 
may be observed. Alternations of. marly, and subsilicious layers : 
oceur in these beds but chiefly. near their junction with the adja- 
cent sandstones, In that position too, oolitic:layers are generally 
observed. The:middle bed is composed of a harder and purer 
limestone, of a more distinctly nodular. structure, and abeunds in 
flints like the, middie bed of the upper magnesian, The lower 
magnesian is nearly or quite destitute of fossils, nor have I yet 
observed any-wherever I have examined it. Caves. -are found in 
it apparently more frequently than ja the other limestones, and 
there generally abound in stalactites, thé whole cavity being often 
lined with them, A remarkable cave of this kind occurs on the Lit- 
tle Kickapoo near the discoveries of mineral noticed in the former 
part of this report. Sink holes are very common on the surface 
of this rock, caused apparently by subjacent caves. . They. are 
found too on the surface of the upper magnesian, and even of the 
blue limestone i in the mineral district, sometimes equally remark- 
able, but are there less frequent. In one instance near Lodi, (Co- 
lumbia county) on the south-west, I observed a vertical crevice in 
the lower magnesi n chiefly occupied by a massive fibrous carbo: 
nate of lime accompanied with ochre resembling a mineral vein, 
but no ore was apparent. This substance might be nsed for orna- 
mental purposes, but is in toosmall quantities for other use. The 
Richland marble is apparently situated in the present formation, 
but I have not yet been able to visit it. The lower magnesian is 
quarried for building, particularly in its lower bed, and in some 
instances is burnt for lime, and although this is inferior in white- 
ness and slow in slacking, yet it forms a strong. mortar, . 

. South of the Wisconsin, the lower magnesian is little exposed, 
excepti in the vicinity of that river. . It first appears on the Missis, 
sippi, at. Ray 8 Tanding, and riges, a8 it proceeds northward, form; 
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ing alower terrace of bluffs to the Wisconsin, where the greater 
part of its thickness is exposed. Along the south side of the lat- 
ter river, it forms a line of bluffs along the main valley, and ex- 
tends in the same manner into the valleys of the different branches, 
and even into the ravines nearly to the divide at the military road 
forming narrow terraces or slopes, where the upper part of the 
rock is concealed. In ascending the Wisconsin, the lower sand 
stone emerges, and the lower magnesian rises gradually higher in 
the bluffs. In the interior of the mineral district, this rock is ex- 
posed more or less at the centres of elevation already noticed. On 
Grant river it appears east of Beetown, and rises in low bluffs at 
Barber’s Mills, above the junction of Pine Fork. On the Platte, 
it emerges near the ferry east of Potosi, and at Ellenborongh, 
rises on the west side of the Big Platte, to at least a hundred feet, 
oceupying a point in a bend of theriver. Near Mineral Point, it 
appears in a low bluff along the east fork of the west Pecatonica, 
above the junction of Pedlar's Creek, and may be seen just emer- 
ging at other points in that vicinity. South of Wiota, it rises a 
few feet in the east bank of the west Pecatonica, at J. McKuight’s, 
on the road to Winslow. At the other centres of elevation, I have 
not observed it. It appears at a few detached points in the valley 
of Sugar river, and would probably bethere largely exposed if it 
were not concealed by drift. In my former report I have 
noticed its occurrence at a few feet beneath the surface in the 
plain east of that river, and at a small elevation on its Ner fork at 
Primrose. It oceupies several low swells in a basin at Cross 
Plains, near the head of that river, already noticed, and haslately 
been exposed by excavation in a similar swell on the south of 
Dayton village. The valley of Sugar river offers an extensive 
denudation ofthe upper strata, through a large part of its extent, 
probably to the lower magnesian. 

North of the Wisconsin, it forms a low terrace, in the valley of 
that river, near its junetion with the Mississippi. It extends alon 
the sides of the main ridge between the Mississippi and the Kick- 
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apoo, forming a line of high bluffs, east of Prairie du @hien,, 
Where it reaches to the level of the plain, and is overlaid by the 
upper sandstone and blue limestone. Farther north the lower 
sandstone | emerges, and the lower magnesian rises higher In the 
bluffs, while the overlying formations recede more and more to- 
wards the summit of the main ridge. South of Mount Sterling 
‘the lower magneeian extends across that ridge, and farther north 
occupies the surface except at the detached ridges and mounds of 
sandstone, already noticed, as far as the south side of the valley of 
the La Crosse river. Towards the north, as we approach the Missis- 
sippi, and the Kickapoo, it is more and more invaded by the lower 
sandstone, which gradually rises to the tops of the bluffs, leaving 
only a thin cap of the lower magnesian at the summit. On the 
south of the La Crosse it apparently terminates at some distanee 
from the main valley. In descending the Little La Crosse it ap- 
peared to rap ont on the tops of the bluffs, at least five or six 
miles south-of the Leon, near the south side of that valley. In as- 
cending from the town of La Crosse by the State Cooley, the bluff 
at the head of the latter, at least three miles from the Mississippi, 
were composed entirely of lower sandstone. The northern fron- 
tier of the lower magnesian then apparently extends along the : 
south side of the La Crosse valley, and may be continued weat 
along the south side of the valley of Root river (Minnesota) 
These two valleys lie in nearly the same east and west Jine, and 
form -a remarkable break across the country in that direction. 
Outliers of the lower magnesian may be found beyond that line, 
but the beds of limestone which I have observed farther north 
has appeared to me subordinate to the lower sandstone. I have 
not yet had an opportunity of tracing*the frontier of the lower 
magnesian from the Little La Crosse to the east side of the Wig- 
consin, opposite Sauk City, but it,must pass west of the Little 
Baraboo aud south of Sank Prairie, where the lower sandstone 
occupies the surface, only a few outliers of the lower magnesian 
being found near the former. This latter rock at least occüpies. 
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the surface in the south western part of Richland county,on the 
road from Reed’s Mills to Port: Andrew, overlaid only by a few 

ooutliers of the upper sandstone. 

I have.alread y-stated the manner in which. the lower magnesian 
extends along the south side of the Wisconsin. , Ita sonthern bor- 
der there.apparently extends east south- -easterly from some point 
north of the head of Sugar river, by the south side of the prairie 
at Middleton, to the east point of a ridge south of Dead. Lake, 
near Madison. It appears again north of Madison, near the east 
side of Sun Prairie, where it is overlaid .by the upper sandstone. 
Between these two points the lower sandstone is exposed adjoin- 
ing the Fourth Lake, particularly on the south, at the quarries 
west of Madison, in one of which at least it is distinctly overlaid 
by the lower magnesian. From this exposure of,the lower sand- 
stone and on the east side of Sun Prairie, north of it, the lower mag: 
nesiau apparently extends across the country to the east side of the 
Wisconsin, opposite Sauk City, above noticed; and may be traced 
thence north north easterly, within. corresponding limite, at least 
to the east side of Wolf river, at Hortona. Its western frontier or 
outcrop, may be most easily traced, as it generally presents an es 
carpment in that direction, towards a lower surface, occupied by 
the lower sandstone, I have crossed this frontier on the east .of Lodi 
village, about half way between Otsego.and Wyocena, two or threo 
miles east of Marcellon, and about the same distance north-west 
of Kingston. Itthen passes by Princeton, on Fox river, north of 
which I have observed it between Berlin and, Waukau, at Eureka, 
on the eastside of Fox river, south of Omro, and at different 
points in a ridge along the east side of Lake Poyagan, north of 
Winnekonna. Specimens of this rock were shown me at, Apple- 
ton, from extensive ledges at Hortona, east of Wolf river, farther 
north. South of the head of Fox river, the country traversed by 
the lower magnesian, is mostly occupied by prairies, which form, 
a connected series, from Middleton on the south,.to Portage prai- 
rie, in Scott and Randolph on the. north. "Y I have observed this, 
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vock at differenti páinteson.the' latter prae, and jin .Raddolph; 
towards the east, lead has-been. fdund-dia itin sinking for wells, in 
two instances, in the same connection withsflint and green mark 
a8:on the northern border ofthe. mineral: district,nearthe Wigcons 
ait, The series of. prairie is, continued north- east inthe Green 
Lake and Ripon-prairies, but these. are rathet.ig.the range ofthe 
blue limestone, though large accumulations „of limestond; frag- 
ments are found upon their surface, appareuty derived from the 
lower magnesian. ' i 

. Qutliers of thiş:rock may occur at different points west of. this 
frontier i in the eountry occupied by the lower sandstone, but the 
only ono Lhave visited is at Eagle Hill (Westfield,) in the. north- 
west corner of Marquette county. The rock at this locality, though 
ad;remote from the main body of the lower magnesian, has the 
distinctive chgracterg ofthat rock, its concretionary structure, i and 
Ms peculiar geodic flinte. It oecurg there in two contiguous | bluffs 
in which the rock hag a large dip, on.the whole, to the north, but 
9n. the west side more to the east, as if to.a centre, and.at one 
point on the gouth side of the west bluff, the lower sandstone is 
exposed, exhibiting characters peculiar to the point of junction. 
The-rock is quarried for. lime by Mr. R. M. Brown, and like, the 
lower magnesian; generally gives à brown lime, slacking slowly, 
forming a strong mortar. , Its remote position in a part of the 
country destitute of limestone, gives it a peculiar value. 
The frontier of the lower magnesian, above indicated, sweeping 
around from the Mississippi, first east by,the south side,of the La 
Orpsse valley, and then south-east to the Wisconsin.near its bend 
to. the west, and then bearing N. N. E. to the east side of Wolf 
river, is; if I mistake not, the . limit, towards the north.of all the 
great. limestone, formations in the State ; all the country beyond 
it, as far as I haye proceeded beipgeoceupied, by the lower sand; 
stone, except in a few instances, where ihe primary rocks are 

&kposed., . The, great curve to the south, at the bend of the Wis- 
eonsin, is connected , with the n of the lower, sandstone, 
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near Madison, and with the remarkable denudation of the upper 
strata in the valleys of'Sugar and Rock rivers, extending south into 
Illinois, These-taken together wotild seem to indicate an extra- 
ordinary upheaval in that direction, which may be réndered more 
probable when certain facts pertaining. to the arrangement of the 
lower sandstone, aud of the primary and metamorphic rocks com’ 
neeted with it have been stated. 


THE LOWER SANDSTONE. 


This formation is apparently of very great thickness, and oeca 
pies a wide extent of country north and west of the frontier of the 
lower magnesian. It is far less uniform in its character than the 
upper sandstone, and includes a number of different beds, vary- 
ing in composition from a pure silicious sandstone to a well mark- 
ed limestone. It might indeed be regarded as a group of different 
formation, but to determine the precise position and extent of 
these would require a more detailed examination, rather than such 
a hasty reconnoissance as I have been able to make. In that part 
of the country east of the Wisconsin occupied by this formation 
the rock-is very rarely observed, and appears to have been stib: 
jected to great denudation and concealed by drift. Farther west, 
towards the Mississippi, it has suffered less denudation and is much 
more exposed, but the denudation increases towards the north un- 
til as we approach the pineries only a few ridges and mounds re- 
main, the greater part of the surface being there covered with 
drift. Beds of pure white silicious sandstone are found at differ- 
ent levels in this formation, sometimes quite thin, at other times 
of great thickness, buf the greater part of the rock is Jess pure and 
apparently contains a portion of lime’ evén -where not obviously 
calciferous, in consequence of which the rock is generally less 
incoherent than the upper sandstone, and so better adapted for 
building. The pure &ilicious beds are generally as friable as ‘the 
upper sandstone. The presence of lime in this rock may account 
for the fertility of the sandy soils in that part of the country oceu- 
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pied by-it,; which. will appear remarkable to. onevaccustomed to 
eitoilar soils in other districts, The lime disseminated through 
tliis rock is often found in grains and. concretions, the latter some: 
times of a tabular from and traversing the layera-vertivally. -Fron 
is-also very generally disseminated through: this rock, and the 
greater part of it is thus stained yellow-or brown, and in nisny int 
stances, parts of it are so iron:shot as to be hard and heavy like iron 
ore. , These iron shot portions usually oecur as seams, ‘and som- 
times as tubes traversing thé rock in different directions, and ote 
casionally as layers or even as beds interstratified. A bed of this: 
kind, of considerable thickness, and-which might even be regard- 
ed-as an iron ore, was observed by nie near the delis ofthe Wig: 
cónsin river. The iron thus disseminated was probably originally 
inthe state of iron pyrites, which sometimes is‘now' observed: uns 
altered. This rock, although sometimes as thick-bedded' as the 
wpper sandstone, particularly in the more purely silicions portions; 
igigenerally in thinner layers, and sometiuies even thinly. schistose: 
The most remarkable feature in this formation is the occurrence 
of distinct:calciferous beds, -some of which: may be regarded as 
truly limestones, and ere burnt for lime, while otheremgy be con: 
sidered’ as marl or marly -gandatone. Some: of these are. quite. 
thin, while others are of greât thickness, and might. be; regard: 
ed. as subordinate formations. The-oolitic structure is ‘common 
to the calciferous beds in this formation, -and-is:found largely 
pervading them, particularly the purer limestones, while inthe 
higher limestone formations I have obsatved it only at their 
junction with the: sandstones. This.has ‘appeared tome im 
portant-im determining whether euch beds in the tract gene 
rally occupied by this formation are.subordinate to it, or com 
tinued from the overlying limestones towards the south.: Iuthe&b 
positions, where the lower sandstone is found overlaid by:thdlow- 
er magnesian, à'calciferous bed, usually of considerable thickness, 
is:generally found. but little below-the line of jauction, but sóme- 
times overlaid: by a thin bed«of. pure white sandstone.: At the 
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i 
base of. the lower: magnééian..there:. are;.gdherally 'à nümBercóf 
marly and sandy layers, often oolitie, which markits junction witht 
the sandstone, ; The caleiferoue bed below varies.from a marly 
sandstone, through a:/thin soft marl to a thicker, hearly compact 
marly limestone: :It is often stained green-liy-iron, particularly 
near its surface and at the seams, particularly the thinner,. more 
matly portion. Such beds I have observed well marked at Reed’s 
Mills, in the.blnff, on the west side of the Kickapoo, and:in the 
ridge north of the village of Lodi. The sandstone quarried near 
Madison is a marly sandstone, in the same position, near its june; 
tion with the lower magnesian. I had not observed the latter rock 
overlying it previous to my last report, but in one of the quarries 


north of the railroad, I have this season found that rock distinctly, 


overlying. The rock in this bed has always a peculiar yellowish 
tint, which may be considered characteristic. A similar caleifer: 
ous bed is generally observed near the tops of the higher bluffs 
in the country east of theSt. Oroix, particularly in those near the 
Falls of the Kinnickinnie. These bluffs are from:one to two-hin- 
dred feet in height, and present distinetly’ the characters ofthe 
lower sandstone in the alternations of subcalcarious, and sometimes 
even thin limestone beds with the purer sandstone. Itis beneath 
these high biuffs that a very extensive and thick bed of limestone 
is situated, occurring at different points along the east side of the 
Rt. Croix, from Prescott northward, whi¢h-has been considered iri 
Owen’s. Reports, as a continuation of the lower magnesian. The 
The.consideration of this bed is-important in dertermining wheth- 
er the limestones of the upper Mississippi, which have been re; 
garded as the same formation as the lower magnesian before dis- 
cribed, are really so, or only subordinate to the lower sandstone. 
This bed extending along the Mississippi, above and: below the 
St. Croix, and along the latter to within five or six miles of Hud- 
gon, evidently passes under the high sandstone bluffs above noticed, 
as it may be traced at the level of their.base'to within a short 
distance ofthem. The'same bed obviously forms the Falls of the 
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Kínnickfitnie; here it still more ‘evidently: underlies the numer. 
ous high éaüdbtóne bluffs in that vicinity, | 5*5 ~ ie 9 

It appears again at the falls of Willow river. where it is deep 
ly intersected and shows a great thickness as Welt as in the vicii 
ity of "Preséott A bed of a similar limestone was observed by 
me, at a comparatively low levelin the great woods west of. thé 
Menomonee, near the creek entering that river below Wilson’ S 
mills. This rock has appeared to me very different in its charac- 
térfrom the lower magnésian. It generally shows more or less” 
of‘ the oolitic structure, like the smaller limestone beds which oc- 
cur in the lower sandstone, where it is distinctly marked by its’ 
position relative to the lower magnesian. ‘I have never observed. 
in it the peculiar flint of the lower magnesian although geodes of 
quartz are not unfreqnent. The sandstone which overlies'it is of 
much greater thickness than the upper sandstone, and corresponds 
in character with the lower sandstone, particularly in thé presence. 
of lime either disseminated or in calciferous beds, resembling 
those occurring in that formation where it is unquestioned. Such 
a bed occurs at Winslow’s quarries, on a ridge, two miles south- 
east of Hudson, at a much higher level than thé great bed just 
noticed, and evidently subordinate to the sandstone ; partly com- 
posed of a caleiferous sandstone, and partly of a nearly compact 
limestone burntforlime. Beds of this character of little thick- 
nées have been observed in the lower sandstone near its southern. 
border, whete it approaches the frontier of the lower magnesian, 
but at-a lower level in the formation than the caleiferous bed near 
its upper surfáce. Such a bed extends along a ridge on the west 
side of Sauk Prairie, near Otter creek, and another occurs hear 
the Baraboo ńarrows; apparently of limited extent, and near the’ 
base of a high bluff of sandstone. The latter has been quarried 
for lime, but the-lime from this as well as from the bed near Hud- 
son, although it gives a strong mortar and might answer for ce- 
ment, is more difficult to slack than that from the lower magne- 
sian. . 
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The considerations here offered have induced me to regard the 
great bed apparently extending from Prescott to Willow river, as. 
subordinate to and at a considerable depth in the lower sandstone. 
A bed of a similar character, but of much less thickness, extends. 
along the top of the bluffs at Stillwater, west of the St. Croix.— 
This bed is underlaid by sandstone, apparently the same as that in 
the bluffs overlying the former. Culciferons beds, but more of 
the character of calciferous sandstone, occur cn Apple river, at 
McOarty’s Prairie (Polk county) and at the Falls of the St. Croix. 
At the latter the sandstone is arranged in its usual nearly hori- 
zontal position, on the side of an abrupt ledge of the trap or green- 
stone forming the falls, and includes beds of a thin marly shale. 
Tue rock is more or less fossiliferons, and the shale nearly com- 
posed of shells, The Zénguia is the most abunaant and charac- 
teristic. I havo noticed it at different localities in the lower sang. 
stone, as far as Sank Prairie, but always in calciferous beds or 
layers. J have in no instance observed fossils in the purer silic- 


ious sandstone, Oa the summit of a bliff, one or two miles west: 


of the St. Croix, opposite Hudson, I observed in a quarry a bed of 
limestone abounding in shells, particularly Zeptwne, and resem- 
bling by these and other fussils, and even by its structure, the shell 
bed of the blue limestone, but evidently disconnected with beds 
resembling the other beds of that formation and immediately con- 
nected with a sandstone at the same level with that in the high 


bluff east of the St. Croix, which I have regarded as the lower 


sandstone, I was shown at Prescott a specimen of a Zeptema, 
from one of the high bluffs north-east of that place, indicating the 
presence of the same bed in that position. This shell bed has 
appeared to me also subordinate to the lower sandstone, but at a 
higher level than the beds before noticed. In proceeding through 
Minnesota from Prescott, by ILastings, to La Crosse, I observed 
beds of limestone ia_bluffs and ravines throughout a great ex- 
tent, generally at a higher lovel than the great:bed east of the St, 
Orvix, 
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— UThU gesoral chswkcter'of thé rock was'gitiilur to that of the dae 
terjand irino instanco presented the: peculiar éharacters lof. thés 
lower mugnedian. "Whéré I had-an ‘opportunity of observing it 
distindtly eXposéd; it appearéü to form's bed included in fhe sand: 
atétie:’ It-appédred so in the bluff along the west side Of Cannon! 
rivér, and in different bluffs along’the west side of thé Mississippi: 
afd Lakë Pépin, from Redwing tó'neaf the Zümbro.river. @nthé® 
prairies; it appeared-only in poitits and ravines disconnectéd: with - 
other rock, but'in a recent excavation on the government road,! 
west of Lake Pepin, in ascending to the high prairie, it was disi“ 
tinetly overlaid by sandstone. In crossing the prairie, sõuth of the 
Zütobro, the rocks appeared in the same disdonnected mannérias 
oň the prairies farther north, but south of thé Whitewater, it évi 
dently passed" under a range of sahdstone bluffs, crossing the! 
prairie from east to west; In erdssing this range, L'obsérvéd' an - 
overlying bed of fossiliferous limestotie, perhaps analdgotis inpo: 
sifionlto that}wést of Hudson, But not marked like that by Zpifac, | 
arid iinmedititely with a satidstoné, having’ the charactere ofthe 
lower rather than the upper sandstone, which continued to show" 
itself near tlie surface, at'& levél eortetijjofding to that in the blalts 


south of La Orosad; passing undér the lower magnesian: T Have - 


only giver here a véry general stateinénit, sufficient to convey the: 
iMiptession made on me by tlie facts observed. Ihave thoughtit! 
přėper to state that impression in the hope that it may áttráct-the^ 
attention of otliére- who may have oppürtunity for a‘thore detailed" 
examination: It has appeared to menot' improbable that: those 
are different beds of: limestótie'in thé lower sandstoné, somè like‘ 
the lower rhagnesiad, coiitaining ‘few or no fossils; like'the-prest! 
ped east of the St; Oroix, and the limestotie-extending on thé? 
webt'sidé- of thé Mississippi; south of the Whitewater, and others 

abdtinding’in fossils liké that a.a low level, at the falls of the Bt. 
Oroix, abounding in Zingulo, and that'at a higher level wast of 
Hadson; atialégous to the shell bed of thé blud limestotie:” Phe 

loswékB&üdatoné;aS'we proceed east froni the Mississippi, does: 
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not indeed present-gnch remarkable, beds of-limestane.as extend 
along.the upper Mississippi; but calciferous beds.occur.there even 
in the vicinity of the Wisconsin. « An that patt of, the formation" 
the calcifer ous, beds appear to be of limited extent, . That at the 
Baraboo, Narrows, offers an apparent instance of this, nor is the, 
marly bed: near the junction with the lower magnesiun always 
equally.developed. The lower sandstone in the country traversed | 
by thejupper Mississippi, may thus be more pervaded by beds, of, 
limestone which do not extend in an equal degree, towards the.. 
east. : 
Layers occasionally occur jn the lower TN though: ‘ans; 
frequently, containing rounded or flattened pebbles of quartz, of 
fen limped, apparently formed by attrition, These, so far aa I 
have observed, are never large, and usually very small, and the; 
latter par ticularly resemble concretions; still these, as well as the 
smaller grains of which the sandstone is composed, appear tohave- 
been rather the result of attrition. : Such layers are usually thin, 
nor haye. I obseryed. Ai thick beds of conglomerite in this form-. 
alio . ,. , E 
The, lower sandsibne: is more. generally ‘arranged i in even igit 

zontal layers, but in many. instances Ihave ‘observed n arranges 
ment which I have not noticed.in the other secondary formations. 
Layers or beds ocgur marked by oblique linegof stratification, ang, 
thesé.in different directions, alternating, with, others i in which the j 
lines of stratification are regularly horizoi ital, This arrangement, 
is strikingly exhibited at the Dells,of, the, Wisconsin river, buf, 
may be observed in many other localities,. In one instange, on. 
the Chippewa, near O'Neil's creek, this arrangement appears to 
be undulatory, as if formed by the action of waves, but in most 
instances the oblique lines appear to extend only acrogs the layer, 
or bed. ` Such obliquo lines, alternating: with horizontal, I have 
observed i iu beds of drift sand. |. . 

Rocks apparently of metamorphic origin are observed in con- 
nexion withthe lower sandatone. That most, evidently connect 
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éd. with the sanidetitie is a white "lightly bluish’ compact: 
quartz, resembling a ‘primary’ ‘quartaseither t forinihig Beds or layers. 
in the white friable sandstone, or traversing thé dame vertically, 
in the manner of a dike. ‘A very thick béd of Bueh à quartz fock ' 
occupies the summit of a high bluff, west of the Trempelean, by ` 
the stage" road from Black R ver Falls to Hudson, This rock over- 
lies the gatidatone in’ regular ` strata, with thin layers of friable 
eandstone interposed, and even ‘includes ‘nests of the same in its 
mass. I have observed the same quartz in ‘other instances, form- 
ing only thin layers; ör limited deposites or nests interposed in 
the sandstone. A remarkable instance of an apparent dike of the 
same quartz rock otcurs in the Musquito mountain, in the town 
of Almond, (Portage “county,) two or three miles west of the 
Portage and Stevens Point road. This rock here extends in the 
manner of a vertical dike’ along the middle of a long narrow: 
ridge, bearing nearly « east and west, and is bounded on each side 
by lower terraces of friable dadali, and is more or less blend- 
ed with the latter, like the quartz bed on the Tr empeleat. This 
dike would seem to have been formed along the line of ‘a fissure 
by the action ‘of some agent then escaping, capable of changing 
the sandétone into a compact qnartz. ` Mounds of a granular 
quartz rock, including beds of iron ore, occur near Black River 
Falls, apparently emerging from the lower sandstone, and pre-' 
senting ‘some appedrance of a metamorphic origin, bat arranged 
nearly vertically, like the primary rocks of that vicinity. These 
will be noticed in connection With the iron ore of Black river. 
Beveral facts seem to indicate’ that the grey quartz rock of the ' 
Baraboo, and east of Portland,’ waá also formed from the sand- 
stona by metamorphic action, but I have Diete noticing it un- 
der 4 separate head; s 

‘The lówer sandstone has been subject to great denudation, on 
the north and north east particularly, in the country east of the 
Wisconsin. North of a line which may be traced from the St. 
Croix, by Willow river, the üpper part. ofthe Kinnickinnie and" 
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Rush rivers, across,the point between. the Menomongg, and, the, 
Chippewa, and by. the heads of. the Baffalo river and the Trempgy, 
lean, to Black River Falls, and thence north of the Lemonweir tg: 
the Wisconsin and Fox riyers, This rogk ia-mostly concealed by, 
sand or drift, and ig exposed only in more or less detached ridges,. 
or mounds, or in low swells or plateaus. Some. of thege ridges OX. 
mounds are singularly, detached, such as the Roche 8, Oris, the. 
Mosquito mountain and Pilot Knob, east of the Wisconsin. I. 
have visited only tha two last.of these, and have, there observed, 
appearances which may account for their preservation amidst thg; 
general denudation. The Mosquito mountain appears to have, 
been preseryed by the dike of quartz rock traversing it, above, 
noticed. The Pilot Knob!is traversed in a similar manner by &. 
narrow dike-like mass of rock, intersected throughout with seame ` 
of ‘hermatite, and rising to a great height, bordered by lower swells, 
of friable sandstone. This subject will be farther. considered, 
when I come to. treat of the conformation of the surface. 

Within the frontier of the lower magnesian; the lower pud: 
stone is exposed only to a small extent, generally underlying tha 
former i in the bluff along t the rivers and. smaller streams. It ig: 
not exposed on the Wisconsin at its junction with the Mississip;. 
pit but gradually rises in ascending that river, till it occupies, more, 
than half the.height of the bluff at Clifton, opposite Sauk City,— 
It does not appear in the bluffs east of the Mississippi, till, somes 
distance north of Prairie dy Chien, but. rises to the tops of the: 
bluffs south of La Orosse. It nearly reaches the tops. of the bluffg 
adjoining the Kickapoo,at Reed’s mille, and extends far back. ing 
tothe ravines, East from that stream itis more and more ex: 
posed till it occupies the tops of the ridges adjoining Sauk Prairie..; 
The most remarkable exposure of the lower sandstone within the: 
frontier of the Jower.magnesian, is that on the Fourth Lake, ndar 
Madison, The coyntry from the Wisconsin to that point is appa: 
rently overlaid by the lower magnesian, but that roek is there dé: 
nuded, to 4 limited extent, particularly along the south side of thé? 
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"Fourth 1 ‘Laké; and the lowér sanditone éxpogéd;" This rock 4à 
"iüarried thére fear its junction with’ thé lower mignésian, and “ik 
tiore: or'léss calciferous, which rénders it siifciently” coherétit, 
"ind this rith'its fine grain, and other qualities ad a frédstone, wil 
give it great value for building. The exposute òf this rock seetti 
to make a céntre of elevation at that point, apparently connected 
with thé basins of the lakes, and with the great denudatión of the 
Mapper sttdta, extending through the middle of ‘the strata, from 
Horth to south. 


'  THE- QUARTZ ROCK, 
(Of the Baraboo, and of Portland.) | 


The quartz rock in the ridges adjoining the Baraboo valley, on 
she north and south,: and that dast of Portland, are so simila£ in 
wharacter, that they may be considered in connexion. Thereck, 
am both instances, is a light or dark grey hard granular quartz, 
‘marked more or less distinctly by parallel lines of ‘stratification, 
‘and resembling much a primary granular quartz, but: presenting 
certain peculiarities both in position and charactér, which seem to 
dhdiéàte itan altered sandstone.. This róck, adjoining the Baraboo 
avalley; lies within thelimits of thélower sandstone and fornis either 
detached ridges; in the range of ridges of the sandstone, or is more 
olfamediately eónneeted in the same ridge with the latter, East 
„of: Portland, it-appears in two parallel rdnges,; apparently detach- 

‘vedi from other rocks on the east side of aimarsh traversed by Wa- 
t&rloo creek, on the.west side of which the upper sandstone océurs 
overlaid by the blue limestone. In-the Baraboo rock two chartic- 
YÉersi&re not*unfrequently observed whigh:appear'to:conneet it'im- 
“mediately -with the lowersandstone, Thesd-are-the onctirrence of 
layers more.or:less filled with rounded pebble&.of quartz, :nenally 
wory small but sometimes larger, precisely ‘resembling: the layers 
sof the ‘same’ kind in..the lower'sandstorie;: mid .also-of: obliquely 
e toss: lines! arranged ‘bétween‘the: regulardined of stratification‘in 
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the manner:already noticed in the latter. These appearances,I 
have not observed in the Portland rock nor in the upper sandstone, 
with which that rock from its position might be regarded as con- 
nected. But the rock in both instances is so similar in general 
character as to render a common origin probable. In the Baraboo 
rock, cross veins and nests of white quartz, sometimes containing 
geodes of very distinct crystals are found in some localities, parti- 
cularly in the ridge south of Devil Lake. Titanic iron resembling 
the Crichtonite, not unfrequent in primary quartz, is also found in 
that rock, generally in their seams, but one instance noticed ins 
ridge north of the valley east of Baraboo village occupying a ver- 
tical vein two or three inches thick. In the Portland rock, in its 
eastern range, I noticed cross seams at the joints of a dark green 
mineral resembling hornblende. 

The quartz rock, adjoining the Baraboo valley, forms two ranges, 
one on the north, the other on the south, which are apparently 
connected on thé east by a ridge of sandstone, closing the valley 
in that direction, the Baraboo passing through to the Wisconsin 
by the narrows, a gorge at the east point of the range of quarta 
on the north. The ridges of quartz rock are less elevated on the 
north and appear generally detached from thesandstone. On the 
south the ridge adjoining Devil’s Lake on the east and west are 
more than three hundred feet in height and are parts of the same 
east and west range, deeply cleft at that point. These ridges also 
appear detached from the sandstone, but farther west on the same 
side of the valley I noticed a ridge of this rock at the summit of 
a high ridge chiefly composed of the sandstone. In general the 
bearing of the ridges 1s here east and west, and the dip as deter- 
mined by the lines of stratification, but moderate to the north. If 
this rock was formed from the’ sandstone by ignious action from 
beneath, as the circumstances already mentioned seem to indi- 
eate, this metamorphic change does not seem to have been accom- 
pained by much disturbance of the strata, although from the great 
height of the hills surrounding the valley, particularly on the 
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. south and:east; there may lave baen:agerérábujhesval avat-the 
centres of :&levation in the mineral dietriet; "The quartz réck-of 
Portland, is largely exposed in a low ridge on the east -side-of the 
marsli at: Waterloo-ereék, and less so on tho west side'of av tidge 
about a mile fatther east.. The beáring'of thèse Yanges is south 
by-east;and thé apparent dip about twenty degrees enát. By" 
recurrence to the map, it will be seen that the bearirig''of the 
quartz rock at Portland from that at the Baraboo, is about E. 8. E. 
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These in-thé part of the State which T have visited are confined 
£o a few detached localities, some of which at least are connected 
in more extensive ranges. These localities-are all within the lim- 
itb-of the lower:sandstone, and most of them occur at thé falle" of 
the northern rivers. "Ihe lower sandstone appears in no inetántó 
to have resisted the action of the currents, but io have been deopl$ 
cut through, forming the Dells of those rivers. The ‘harder’ pri- 
mary. rocks have, ou the-contrary; resisted that action, and‘when- 
ever they have crossed the channels of the rivers, have formed 
falls or rapids. Generally these rocks are little elevated, but ina 
fow instances they form ridges of considerable height. In most 
instances they are not observed in immediate connexion with the 
sandstone, but in a few instances, particularly in the banks of riv- 
ers, I have noticed the sandstone in such connexion, either over- 
lying or on the sides of the primary ledges, but rather appearing 
. to have been deposited subsequently to the formation of the latter 
than to have been disturbed by their intrusion. ' A few instances 
where the sandstone may seem to have been disturbed will be ùo 
ticed incidentally. DButthough the sandstone would seem to have 
been deposited after.the primary rocks had.been formed, yet in 
several instances it has been apparently modified ät its junction 
with the latter; either.a thin band of white compact quartz sich 
as has been already -noticed in the sandstone adjoining tho pris 
mary rocks, or the sandstone in-that position appearing ‘moréliny 
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durated or modified in color or composition. These changes::de 
"not; however, appear to have’been the fesult.of any decided i igne- 
pus.action —... : 
«fhe primary rocks which I have examined in thie State, .ap- 
ae to be of the same class with those of New England. Théy 
pregent,-indeed, as already stated, the most striking analogy té 
ihe latter, both in their character and. combination, and appear 
to have been the result of the same general causes. - Whether 
these causes have operated in the two instances, at the same gene- 
ral period, or at remofe intervals, can only be determined by a 
mintte examination ef the circumstances attending each, but 
when go greata resemblance prevails, they might be presumed té 
be of the same period, without decided evidence to the contrary: 
i have already stated that I have not yet observed any trap roolis 
in the localities visited by me, analogous to the:proper intrusive 
ap, or such as intersect rocks of a very. different character, such 
as sandstones. ` The rock.most nearly resembling: such. intrusive 
irap, namely, that which occurs.at.the falls of St. Croix, and 
in the vicinity, has rather the character and arrangement of the 
primary .greenstones. In the other localities visited, where trap 
tocks hhve been indicated, I have observed only hornblende aiid 
sienitic rocks clearly primary in their charactér and connexién: 
Although the primary: rocks generally occur. only in» detached: 1o$ 
culities.of limited. extent, yet. these are not disconnected, but ate 
gombined in a number of groups-or local formations, as in distriats 
vedupied by primary rocks exelusively. In my report on the gé 
blogy of Conhetticut, I endeavored to distinguish the locat- fori 
ations in the primary rocks of.thát. State; Similar local fer mation 
muy be clearly distinguished in‘ the primary rocks of this State; 
although oceutrring:only at detached points, separated. by wide ini 
tervals of drift ör sandstone. l 
J -Ansextensive range of primary rocks may be traced throwghthé 
counties of Maxquettecand: Waushara, dommeticing on -the sont 
ofiRoziriver and: extending: N: Ni E.ctówatda Waupacót cbiiiieyt 


HOS 


Thie nity Wa cállod.aisionitio fango, althoyghiinclading tooks vë. 
vying froin a light red sieniticy in:which felspar predominates, to 
iu datk green stone.in which hornblende prevails, and even to ‘a 
gheiss:- containing: both hornblende:and miesi. These differerit 
mocks oécur.in dístinct'subordinate-ranges. On the'west iga'range 
of ved sienite, which:I noticed on the south on the north side of 
Fox river at Montello; and then N. N. E. from- that point.in the 
town of:Marion, in Waushara county. This rock is & compound 
of red felspar and dark green ‘hornblende, in which the former 
largely predominates, sometimes with a little quartz disseminated: 
A: parallel grain caŭ be:more or less distinctly observed; but the 
rock ie generally solideand thick-bedded, véry rarély showing & 
tendericy to dleve in. the direction of: the grain. Cross veins and 
amalk-nests of: quartz occur more frequently ‘at’ Marion than at 
Montello. : The nests:appear as secretions:around which the rock 
ie more:purely felspathic. At Montello, thè bearing of the-roc 
Íg more fiearly E. N.E.,.at Marion, more neatly N. E. At the 
former ;place, it forms a.sirigle ridge in which three distinct beds 
thay be distinguished ; one on the north, containing mére horn- 
blende, one in. the: middle more; purely felepathic’and -very’ con 
pact, and one on the, south-resembling tlie: lutter: in composition, 
but coarser grained and more distinetly:-parallel-in structure. At 
Marion, it forms three.distinct.ridges, two on the west and one oh 
the eagstiof Spring Lake’: their relative bearittg transverse to that 
of eachi: :: Numerous boulders tof:this rock ‘wrei seattered on thé 
kurface inthe vicinity of the ledges, ateMarign, some'df large size. 
Thisrock might beuséd for building, and wuld generally: fotiha 
very indestructible material, but it is too hard to be dredved-t6 
advantisze:. In'& line farther sist'is’a range’oftdark green stone, 
noticedi.towards the gouth-westiin the Observatery,'s high ridge 
iv thie:town of Buffalo, south of Montello,-and towards:the north- 
dustin tiro groms.of ledges about: half way-between erate 
andiGrandiriver;: on theroad.to!Montelló; »2 ont o <p 

HoEhie mock :i$"very ^dark' colored: aiid- nàsely blackubut té 
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weathered surface ie lighter; and often reddish! 1At the Obserta- 
tory it is generally thick bedded,‘ with .a distinct parallel strac- 
ture, and mostly fine grained:and nearly compact; bat sometimes 
coarser grained, when the parallel grains are. moro'obvious.: In 
the ledges near Marquette, the greater part of the/rock is thick- 
bedded and fine grained like that of the Observatory, but some- 
times black and amootlily compact, like a porphyry, with thin 
achistose layers interposed, partly even and more compact, partly 
uneven and more laminated. The rocks of this range might be 
taken at first sight for trap, but the parallel stricture, and the 
arrangement is that of primary greenstone. This.rock at the Ob- 
servatory forms a high ridge, in which'it is exposéd:at:the’ sum: 
mit and on the south, being concealed on the-north'by drift, and 
bears more E. N. E, like the‘rock at Montello. In the two groups 
near Marquette, it rises from the plain north of Grand river, in 
low ledges, bearing more nearly nofth east, while. the bearing of 
the groups is nearly transverse to that of the ledges. The third 
range extends in a line still farther east, along. a-ridge onthe east 
side of Fox river, in the immediate vicinity of Berlin: The rock 
is there a dark grey gneiss, with a distinctly parallel struétare, 
but thick-bedded and very slightly schistose, with interlaminated 
hornblende and mica, with occasional porphyritic reddish telspar. 
Veins of quartz intersect it both transverse and interposed. . This 
rock by its parallel structure, and its joints, breaks readily into 
flat blocks, and is thus valuable for building, but ia not easily 
dressed. The bearing is nearly north east. The dip here, as well 
asin the ‘two other ranges, is about eighty degrees went, ór nearly 
vertical. Vo 
The two western ranges, it has been seen, apparently extend on 
the south-west in a more east north-easterly direction, .and them 
bear more north-eásterly. Thé eastern range has been noticed 
only at one point, east of the more northern part-of the two west 
ern ranges, and has the saine north-edsterly.bearipg. These! three 
ranges may be regarded a& one- connected formation, in which 
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hornblende ia the characteristic mineral on, the west side, subordi- 
ate to felepar, in the middle predominant, and.in the east aecom- 
panied with mica. > The different parte ,are.here remote, but in 
another instance, at Black River Falls, a similar cote will 
be noticed within a narrow compass. .: : 
The next point towards the west, where I have oora: the 
primary rocks, is in the vicinity of Stevens’ Point, I have vis- 
ited there only three.localities, viz: at the falls at Stevens! Point, 
and at the head of Conant’s rapids, about three miles below, on — 
tho Wisconsin, and at Grier's. mill, on Plover.creek, E. N. E. of 
Stevens’ Point. In the rocks of all-thege localities, mica is pre- 
dominant and hornblende only subordinate. The prevailing rock 
at the two localities on the Wisconsin is gueiss, either light grey 
granitic, or dark micaceoug in.alternate beds, with veins and beds 
of granite, and more rarely of sienite, and a few-beds of hornblende 
gneiss. At the falls at Stevens’ Point, the rock at the foot of the 
falls on the east side is a hard, thick bedded dark gray, of aubmi- 
eaceous gheiss crossed by a large oblique vein of hard red sienite, 
with seams of epidote. In a ravine south-east, the rock is a ra- 
ther lighter grey gneiss, with a white felspar (albite) decomposing 
readily to & soft clay intersected with small oblique veins of a 
hard red felspathic granite, and of a white felspar, decomposing 
to a clay, and with a few rich veins of a red sienite, It is wor- 
thy of note that the sienite at this locality contains a few scales of 
mica disseminated. At the head of Oonant’s rapids, op the east 
‘aide, the rock is chiefly a light grey subgranitic gneiss, with few 
-veins, with alternate beds of dark micaceous gneiss, more iater- 
.gected by layers obliquely cross veined, and by smaller inter- 
posed veins and nests. of red granite and quartz, and including 
thinner bands of hornblende gneiss. * The south side of the ledge 
iş much decomposed, like the rock in the ravine atStevens' Point. 
l This ledge is overlaid with sandstone, and at the junction there is 
8 layer of a nearly compact white qnartz, such as has beenalready 
noticed in:the lower. sandstone. The rock at McGrier’s mill is a 
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néarly uniform thick bedded light grey granitic gneiss, tiot fousilé, 
and breaking fri'large blocks “by jointed: séatns.: It has the còr- 
- position ahd appearance of a: granite, but With ‘a“distinctly pafal- 
lel grain, and more or less: porphyritic, with a reddish felepa. 
The porphyritic crystals are ‘partly double and partly sitiglé, 
With minuté'scales of mica disseminated, both of which‘ appear- 
ances are noticed in the e porphyritic rocks of New England. This 
tock is generally subject to’ decomposition at its surface, but some 
Of its beds are less so. ‘It might be quarried with facility, and if 
it were not for the'defect just mentioned, would be valuable for 
building. The general bearing of the printary rocks'near Steveiis’ 

Point, is nearly cast and west, varying from'E, N. E. to E. S. E, 
and the general position néarly vertical. i 
' The next group of primary rocks towards the west visited by 
ine is that of Black River, extending upwards from the'falls. Tn 
this hornblende isthe characteresti¢ mineral, and the rocks ate 
Stonitd and greenstone aecoinpained with chlorite slate. The falls 
‘ate formed by a sienite composed of red felspar and dark greén 
hornblende,’ the weathered surface light red, the interior darker 
trom the ‘hornblende. ^'Phis extends up thé" river about.a nile 
where it occtipias the west'side opposite Lewis’ iron mound and'1s 
there bounded on theeast by a'band of dark greenstone, partly svhia- 
‘tose, ahd even or contorted and partly thick bedded, and this by 
à band of thin dark' greon chlorite slate in the east bank immédi- 
‘ately adjoining on the west the bed of iron ote in the mow, 
This bed is apparéntly bordeted-on'the: 'éagt by the same chlorite 
slató but is nearly’ concealed on’ that“side by drift. "The ‘chldrite 
“slate is’ ‘aecompaindd with bands-and seams of red oclire and Koti- 
‘atite, apparently the Festilt of decomposition. North of the moda 
‘Hie ‘Ghiorite elite crosses to the’ west bank: acdbmipained with ‘thie 
laine rel ochre and hematite,’atid father north disappears uridér 
the sanditone. . At Hatiiltot’s mills, sight miles north, the prih- 
ary rocks ateagain éxposed tid corbist-mainly of à very felspáth- 
ic sidhite ba qd slight ‘trices of Hortiblendé} ‘chiefly’ red félb- 
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pathic, but with white felapnthig bande. The red felepathig,. rock, 
partly distinctly porphyritic. ,Qn,the easkside,thexpak ig trayer 

by, bends pf a ehloritic slate partly.derk green ang. thinly. fissile 
partly light green and thick with-disseminated-pyrites. At:the Ap, 
gles,.one or two miles above, the primary rocks araqagaim exposad, 
and.consiet chiefly.of a thick-bedded, horpblendic.gneiss or green, 
stone, darker in the interior,but weathening lighter onthe surface, 
This rockis generally.eveu and uniform, and with a distinctly par». 
allel structure. It is bounded on the west by athiu dark green chlo- 
rite slate and includes.a very wide interposed bed consisting-of two. 
parts intimately connected, that on the west composed ofa very; 
fine grained or compact nearly black. trap like: greenstone, and: 
that.on the east of a very fine grained red felepathic sienite with a, 
band of compact red felepar resembling a porphay,;.. This, bed apy: 
pears regularly interposed,. and obviously am original- constituant: 
of the. primary rocka. The.primary rocks are exponen at differs 
ent points higher up the river, but I haye eee my pot 
ingtions any further. . . . : 

; Quartz.veins and nests. oceur more m Iess i dn all the sionitit s 
other hornblendie rocks from the Falls to the Angles, and some; 
of those at Hamilton’s. Mill iyelude gegregations sof felapar The 
general bearing of the primary rocks of Black, river is north byr: 
west, . the dip west nearly, vertical. "The iron orea_ of Black .rifer 
might here be noticed, as,they-are partly connected with one. ofi 
tlie primary rocks.above. described, but the. consideration; of themi 
will be deferred to,their place under the head of metalic-ores. 

On.the Chippewa I, visted only two localities of primary rockag; 
namely, at Chippewa Falls and atithe Vermillion Falle.ór Armon+ 
tegersirapids. The rock at Chippewas Falls. is a granitic gneiss or 
atratiform granite, with a.distinetly.prarallel grain, bearing north: 
easterly with a dip west nearly vertical. This rock,dé, generally: 
light. grey with white felspar, but in geme layers darker grayvand~ 
mpre, micageous, - It is.crossed -more: or -less:obliqnely: by- small: 
veing of red felapar grapite and of quartz. «Orosa: bauds'intimatei 
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ly connected with the main‘rock in'structtre;' very hard and" fins: 
grained dark grey, breaking by joitite in ‘obliqnely prismytic frag 
ments and chiefly composed of falépat. - A-similar very fine grain” 
ed red felspar band was noticed witha little hornblende dis:énk! 
inated. The weathered surface of the rock is lighter than the in-- 
terior, and often stained reddish. In some parts, where quarried, 
black séams apparently of specular iron are observed in-the inte? 
rior, which near the surface are changed to red ochre, This rock : 
breaks by joints in large regular blocks and may be quarried for’ 
ordinary uses in building, but is less easily wrought than granitia 
rocks of a less parallel structure.: At the Vermilion Falls‘the’ 
ledges are comp:sed- of a very dark, nearly black schistose rock, - 
varying from 8 mieaceous to a hornblendic gneiss; on the south 
more micaceous, on the’ north more hornblendie. The béaring‘of 
the rock is E. N. É., the dip north, nearly vertical. ‘In the south: 
ern ledges, the rock is in part simply micaceous, and in part mi 
caceous with interlaminated hornblende, in: the northern ledges. 
a hornblende gneiss with more or less interlaminated mica, This 
rock is traversed both om the north and south by large interposed 
beds of coarse red or reddish white felepar granite with veiiis and' 
nests of white quartz, and by small inen seams of white 
‘and reddish felapar.: `- - "Ug 
The rocks known as Trap, forming the Falls of St. item and: 
traversing the adjoining county, through a large'extent, may be 
here noticed in connexion with the primary rocks to which it has 
much analogy in its arrangement. A parallel grain can be more’ 
or less clearly:distinguished in this rock corresponding with the 
strike of the ledges, and generally bearing E. N. E, witha nearly: 
vertical dip north. Small nests of quartz and red felspar, the last 
giving to the rock 2 porphyritie appearance, and segregatious dif. ` 
fering in color and texture from the rock in general may be some: : 
times observed in the direction of this grain, indicating a/stratiform 
arrangement, as inthe primary greenstones. ‘This rock is distri»: 
beted over a. wide extent of surface, and présente groups of ledges,” 
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arranged transversely to their direction, as has been noticed in the 
sienite and greenstone rocks near Fox river. It hae however the 
general character of trap rocks, and sometimes presents an amyg- 
daloidal structure peculiar to those rocks, and such as I have not 
observed in the proper primary greenstones. It may be regarded 
as intermediate between the latter and the trap rocks distinctly 
known as intrusive. This rock is generally dark green or nearly 
black, fine grained and very hard, but sometimes coarser grained 
and then more decomposible. It is generally very solid, breaking 
only by joints in larger blocks, but sometimes breaks in emaller 
jointed fragments. Although generally uniform in character it is 
sometimes much pitted with seams and nests of quartz and red 
felepar or with seams and nodules of a light yellow, like epidote, 
very hard and compact, sometimes giving to the rock the appear- 
ance of a breccia or conglomerate. These latter, as well as the 
red felspar, are more characteristic of the primary than of the 
proper trap rocks. 

The different localities visited by me may be here briefly noticed. 
A remarkable range crosses McCarty’s Prairie, extending nearly 
a mile east from the Hudson and Fails road, but narrow, generally 
presenting only two lines of ledges, but at its east end two other 
ledges project to the north. These ledges have nearly the same 
easterly bearing. * ey » : 


